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This Ediswan Valve is specially designed for controlling 
the HT supply of High Frequency heating equipment. 
With a PIV rating of 10 kV at 3 amps plus a maximum 
surge rating of 20 kV PIV, it fills a gap not previously 
covered by any other valve of this type. It is surprisingly 
small for a valve with such a power handling capacity, 
and as it has been produced specifically for this work it 
costs less than any other available type that might be 
adapted for the purpose. 


od 
gs 


pies 


BRIEF SPECIFICATION 


MOUNTING POSITION 


MAXIMUM DIMENSIONS 


Heater Voltage (Volts) % 
Heater Current (nominal) (Amps) 5 
Absolute maximum PIV surge rating (kV) 20 
Maximum Mean Cathode Current (Amps) 3 


Base Down (Vertical) 


Overall Length 248 mm 
Diameter 51 mm 
Seated Height 240 mm 


If you want to know more about this valve and discuss its application to your own equipment—write to us 


EDISWAN INDUSTRIAL VALVES & CR 


Associated Electrical Industries Limited 
Radio & Electronic Components Division 


EDISWAN 
ELECTRONIC ENGINEERING 
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1NMic/s 
Counter with 


in-line Readout 
for less than £350 


New techniques enable Venner 

to offer atransistoized —_—__ 
frequency and time 

measuring equipment 

with in-line readout 

at a lower cost than 


ever before. 


The treble-3-six is proof 
that Venner gives a high 
technical performance AND 
versatility at low cost. 


3K Frequency measurement to | Mc/s. TYPE T.S.A 3336 
3K Multi-period measurement over | to 10’ cycles. 

3K Oven-controlled crystal. 

SK Six digit display. 

3 Sampling times 0.1, 1.0 and 10 sec. 

3K Gated random pulse counting. 

3K Mains or battery operation. 

3K Light, compact and portable. 

SK Venner proved performance packaged circuits throughout. 


VENNER ELECTRONICS LIMITED 
Kingston By-Pass, New Maiden, Surrey, MALden 2442 
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(Ze ELECTRONIC EQUIPMENT 








The items shown here are representative of the 
extensive variety of products manufactured by the 
Whiteley organisation. Our technical resources are 


available for the development and production of 
CONVERTER RINGING 


Manufactured for the G.P.O., the converter is a static 
frequency changing device supplying approximately 60 volts 
at 25 cycles from a 50 cycle mains supply. Its function is for 
ringing magneto bells. 


specialised components for the electronic industry. 





P.O. TESTER 


SA.9116 
P.O. TESTER 


AT.5422 This tester is primarily designed for 
the measurement of cable sheath 
potentials. It operates as a potentio- 
This tester is manufactured for meter type voltmeter for measuring 
the G.P.O. and is used by them potentials up to 1.0 volts and as 

for checking and testing Post a direct reading voltmeter for 
Office telephone lines. potentials up to 10 volts. 








FULLY Steams 
ENCAPSULATED 


to withstand —55° C to +120° C PRECISION WIREWOUND RESISTOR jj) 


This new resistor is fully sealed and encapsulated and F ull technical data 

will meet the Hl Humidity requirements from —55°C available from: 

to +120°C. The ceramic bobbin is in two sections to Diss, Norfolk 

reduce the inductance. Tel.: Diss 2288 

Rating: + watt. 

Temperature Coefficient: Better than +0.002% per °C London Sales Office, at 
or better than +0.0015% per 551, Holloway Road, 
°C above 1,000 ohms. London, N.19 ; 

Long Term Stability: Better than +0.03% for the of ' 
first 1,000 hours’ use; there- Fel: Acchapy, 0004 
after, negligible. 

Range of values and 0.10 to 10 +0.012 

Best Tolerances: 12 to 4002 +1% 

402 to 1000 + 0.1 fos 
1002 tol MQ +0. 05% 


$ in. long by 4 in. diam. 
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Trawsfynydd, the latest of Britain’s 
nuclear power stations, will incor- 
porate more than 2,500 Austinlite 
rotary control switches. They are 
designed to meet the exacting re- 
quirements of the Central Electricity 


Generating Board and of the main 





contractors, Atomic Power Con- 
structions Limited. 
Modern power station practice de- 


mands that switch duties be identi- 


fied by the shape of the operating 


CRUCIFORM 
handle. To meet this requirement 

Austinlite produced these special 

These new shapes are now available 


designs. 
to all users ‘ 


ROTARY 
SWITCHES 


(Artist’s impression of Trawsfynydd one-Chance Limited 


by courtesy of C.E.G.B.) 


ENQUIRIES: To help us to give prompt service, enquiries should now be 
addressed to Austinlite Ltd., Pickersleigh Road, Malvern Worcs., 
or to the London Office :- Schomberg House, 82 Pall Mall, S.W.1. 
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PRODUCTION CONTROL 


by VISUAL INSPECTION 
of | FREQUENCY CHARACTERISTICS 


Some technical data: 

The Frequency Response Tracer consists of a beat fre- 
quency oscillator, and regulating amplifier and a cathode- 
ray oscilloscope. The X-deflection is synchronized with the 
motor-driven frequency sweep of the oscillator, sweeping 
the frequency range from O-20000 c/s automatically. 


Ask for demonstration 


Response of Y-deflection amplifier: 50 db logarithmic. 
Frequency response of Regulating amplifier: + 0,5 db from 
50 to 20000 c/s. +: 

Frequency response of oscilloscope section: + 0,5 db from 
50 to 20000 c/s. 


LONDON, W.1, 4 Tilney Street, Park Lane 
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Tel: GROsvenor 4567 . Cables: BANKLABS LONDON | 
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A GOOD SCOPE 





/ 


MODEL 381. Vertical amplifier bandwidth DC—9 mc/s (-3dB) with 

rise time of .04 »Sec., and overshoot of less than 1%. Calibrated nine 
ELECTRONIC stage frequency compensated input attenuator. In addition all the facilities 

of a high class 3” general purpose oscilloscope. Unique mechanical 
EQUIPMENT construction with all panels removable for ease of maintenance. 


MANUFACTURERS Convection cooled. 
SEND FOR FULL TECHNICAL DETAILS 


At its price the best value obtainable in this country—perhaps in the world. 


£36 


& 
C fronic 3-7, WINDMILL LANE, LONDON, E.I5 


LIMITED 





Telephone: MARyland 6247 
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ROYCE furnaces specially 
designed for your requirements 


cost no more than standard plant 


This new, well equipped factory at 
Sheerwater, Surrey, is a fitting home for 
Royce Electric Furnaces—a stable worthy of 


the thoroughbreds it produces! 

Now more than ever you should specify a 

Royce furnace. Choose from the comprehen- 
sive range of Royce Standards or have a 
Royce ‘Special'—a furnace designed for you 


to meet your requirements. 
For your new furnace get a quotation from 


Royce. 
ROYCE ELECTRIC FURNACES LIMITED 


(ROYCE) ALBERT DRIVE SHEERWATER WOKING SURREY Telephone: Woking 5401-4 
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IN A PINT 


‘POT’ 


That is exactly what RIVLIN have done 
with this new component, put a quart of 
performance into a pint size wirewound pre-set 
potentiometer. (The illustration is actual size.) 


It is of square form which allows versatile mounting and 
occupies the smallest possible volume—only 0-11 cubic 
inches. The rugged construction ensures stable settings 
under vibration and shock conditions and the precision 
worm drive results in smooth adjustment and absence of 
backlash. A ratchet mechanism eliminates overwinding. It 
conforms physically to BSI 3081 for printed circuit applications 


Send for leaflet to: 
RIVLIN INSTRUMENTS LIMITED 
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Specification: 


Resistance Range: 
Tolerance: 
Temperature Range: 
Weight: 

Temp: Co-eff: 


Rating: 


End Resistance: 
Stability as Voltage Divider over 
Temp. Range +20°C to +100°C: 
Mechanical Life: 





10 Q to 10k Q 

+10% 

—40 to +70°C Ambient 
0-1 oz. 

Less than 20 p.p.m. 
(+0-002% per °C) 

1 Watt at 20°C 

+ Watt at 70°C 

5% 


+0°25% 
500 cycles (Slider) 


PATENT APPLIED FOR 





Yorktown Industrial Estate, Doman Road, Camberley, Surrey. 
Telephone: Camberley 2507/8. Grams: Riviectron Camberley. 
London Office, Tel: Swiss Cottage 3038. 
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GO 8% 


... not what 
we do 
but the way that 
we doit... 


Resistors, even precision wirewound ones, no doubt seem commonplace enough. So much ceramic, wire and resin, one 
inside the other. But, as with many other apparently ordinary products, there’s much more in the doing than meets the eye. 
In the U.K., there’s probably no larger or more accomplished company than ours, exclusively concerned with precision 
resistance. The experience and production facilities, the combination of manual skill and automated processing which we 
apply lead to manufacturing efficiency so exactly dependable that it is rightly taken for granted. Whether a batch amounts to 
a handful or to thousands, each one is uncompromisingly up to specification. 

Whenever you need precision wirewound resistors, specify RIVLIN. 


NEW ENCAPSULATION METHOD Rivlin instruments 
Limited have developed a new method of encapsulation, based on 
epoxy resin, which has the following advantages :— 

Wide Temperature Range: —55°C to +120°C, Proof against high 
humidity, Improved Stability, Interchangeable with earlier types (1—9). 
All types have precious metal plated terminations. 


STANDARD RANGE Rating tW to 3 W. Range 18 to 3M 
tolerance to + 0.1% of nominal value or 0.01 5. whichever is the greater. 
Terminals, wire leads or solder lugs, fixing studs can be fitted. TEMPERATURE 


PLUG-IN AND PRINTED CIRCUIT TYPES Rating SENSITIVE Pp 

+#W (other ratings to order). Range 50 2 to 200K S2., tolerance + 0.1%. RINTED 

Piug-in:—Designed for rapid range changing in recorders, computing CIRCUIT 

networks, voltage dividers, etc. Phosphor bronze pins, gold plated for 
ow contact resistance, plug into Electro Methods type D2 socket (special spacings to 
order). Printed circuit:—Designed specifically for Printed Circuit use with Phosphor 
Bronze pins, gold finished, spaced to suit standard Printed Circuit module. 


TEMPERATURE SENSITIVE TYPES Range 5 2 — 10K &. Rating to 
avoid self heating 2.5mW. Tolerance + 0.59%. Temperature range — 20°C to +120°C. 
3obbin or card types available. For use as accurate temperature measuring elements in 
alectrical thermometers (pyrometers) and controls. In feedback networks to compensate 
or unwanted temperature effects in other circuit elements such as semiconductors. 


FOUR-TERMINAL RESISTORS Rating 1W to 6W. Range 100 2 — 0.001 2. 
3est tolerance above 1 St, + 0.02%; below 1 2, + 0.2%. Temperature range —55°C to 
+120°C. When accurate low value resistors are required, terminal resistance becomes 
mportant and four terminal construction is to be preferred. 


NEW PRODUCTION CAPACITY By the recent completion of additional 

actory, laboratory and office buildings our capacity and scope have literally tripled. 

Delivery is now 3 to 6 weeks according to size of order. Where high accuracy and con- STANDARD FOUR 

sistent performance are vital considerations then RIVLIN is the resistor to specify. RESISTOR TERMINAL 











Rivlin Instruments Limited Yorktown Industrial Estate, Doman Road, Camberley, Surrey. 
Tel: Camberley 2507/8 Grams: Riviectron Camberley. London Office. Tel: Swiss Cottage 3038 
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DEVELOPMENT 
PROGRESS 
REPORT 


electronic advances by Cossor 


Cossor policy is one of constant improvement 
based on diligent research. 

Some examples of the outstanding 

products currently available are illustrated 
here. Each incorporates the most recent 
advances in electronic knowledge and 

carries with it Cossor’s well-established 
reputation for reliability. 


COSSOR RADAR 


CR 353 Meteorological Radar meets the need for 
long range, high accuracy windfinding and cloud 
observation equipment. Its ability to track balloon 
carried reflectors through local rain plus reliable 
working efficiency in all weather conditions make 
it suitable for use anywhere in the world. 





SSR 4G is the ground element of the Cossor Secondary 
Surveillance Radar System which greatly extends ATC 
capacity by giving flight information automatically. 
Sidelobe interference is overcome by a two pulse system 
of suppression. This is designed for conversion to 

the three pulse system in the event of this being adopted. 


SSR 1251 is the airborne transponder which responds to ground 
signals with any one of 64 possible reply codes. Because secondary 
radar does not rely on low energy echo pulses, excellent ranges 
are obtained at moderate power levels and the controller's 

display is at all times free from ground clutter and rain echoes. 


COSSOR RADAR & ELECTRONICS LIMITED, 
THE PINNACLES, ELIZABETH WAY, HARLOW, ESSEX, ENGLAND 
TELEPHONE: HARLOW 26862 
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COSSOR INSTRUMENTS 


1453 True R.M.S. Voltmeter 
is designed to measure r.m.s. 
voltage independent of wave- 
form. The frequency response 
permits measurement of the 
true r.m.s. value of white 
noise in the range 50c/s to 
10 Mc/s. 
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2000 Double-Beam Oscillo- 
scope is the most recently 
developed of the Cossor 
range. It is an exceptionally 
versatile general purpose 
instrument designed to keep 
abreast with the ever- 
increasing demands of mod- 
ern industry. 


1076 Wide-Band Single- 
Beam Oscilloscope designed 
to accept a range of plug-in 
units on both wz and y 
channels. Units available in- 
clude d.c. to 60Mc/s wide- 
band amplifier, sweep delay 
unit and combined beam 
switch and dual channel 
amplifier. 











COSSOR INSTRUMENTS LIMITED, 
COSSOR HOUSE, HIGHBURY GROVE, 
LONDON, N.5. ENGLAND 

—— © TELEPHONE: CANONBURY 1234 





COSSOR COMMUNICATIONS 


Two-way Motor Cycle Radio Tele- 
phone Series 108 is the result of 
extensive research under actual road 
conditions. Light and compact, it 
gives ample power for normal ranges 
yet has an exceptionally low battery 
drain and needs no special batteries 
or charging equipment. 








V.HF. F.M. Transmitter C.C. 20 is 
designed to meet world-wide require- 
ments for a high-power v.h.f. radio 
station for mobile services. By fitting 
a different drive unit, the transmit- 
ter can also be used as a low-power 
v.h.f. f.m. broadcasting station. 


Marine Radio Telephone 124 ME28 
is designed to take full advantage of 
International Maritime V.H.F. 
Services. It gives instant selection of 
all 28 channels and has an over- 
riding selector for channel 16- 
safety and calling. 


SSOR 


COSSOR COMMUNICATIONS COMPANY LIMITED, 
HONEYPOT LANE, STANMORE, 

MIDDLESEX, ENGLAND 

TELEPHONE: EDGWARE 6511 COSSOR RADAR & ELECTRONICS LIMITED 
COSSOR INSTRUMENTS LIMITED 


COSSOR COMMUNICATIONS COMPANY LIMITED 
RG 
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O 
VIBRATION 


Vibration technology is 
a comparatively new de- 


velopment in the field of environmental engineering. Its applications in 
measuring metallurgical stresses and strains, in simulating fatigue to 
destruction point, are fairly well-known, but even the present scope is far 
wider than these. The potential is immense to a degree which possibly 
outreaches that of any other applied science. It is even possible that there 
is much to be rediscovered, for the histories and mythologies of ancient 
civilizations abound in references to physical motion achieved through 
sound vibrations. The destruction of the walis of Jericho is an example; 


and it has been suggested that the Pyramids’ vast masonry was elevated 
by similar means. But fascinating and perhaps revealing as that line of 
inquiry may be, this report will deal principally with the immediately practi- 
cal uses of vibration testing. 





From eyes to motor cars is an apt and 


related part of the applications range. 


Taking the first and uncomfortably 
picturesque example, an incidence of severe 
headaches and impaired vision suffered by 
transport drivers led to tests with vibration 
equipment. These showed that through 
vibration on certain road surfaces, the 
drivers’ eyes were being literally bounced 
back and forth in their sockets. 


MOTOR VEHICLE INDUSTRY 


Car bodies and their attachments are 
subject to mechanical and other vibrations 


transmitted through suspension systems. 


What with wear and tear and varying 
concern for maintenance, the noises which 
can result are an age-old problem at the 
service station. The drumming heard by the 
owner ‘under the back seat somewhere’ is 
usually non-existent in normal workshop 
testing; out on the road it’s audible but 
locating it is a tedious and uneconomic 
guessing game. 

Yet further complications arise out of the 
fact that the vibration source may be far 


GOODMANS 


the vibration specialists 


ELECTRONIC ENGINEERING 





removed from the apparently offending 
component or structure. 

We have a compact generator/oscillator/ 
power amplifier combination by which all 
the running vibrations can be simulated in 
the workshop and the noise source accurately 
and quickly located. Similar equipment is 
used by car manufacturers so that vibrations 
can be compensated or designed out. 


ROAD CONSTRUCTION 


Roads, too, can be investigated with 
vibration equipment. An applied vibration 
is picked up at a distance, on an oscillo- 
scope. The signal time and strength factors 
vary according to the nature and thickness 
of the surface and subgrade materials. By 
these readings it can be determined whether 
or not the construction is according to 
specification. Periodic tests will reveal the 
extent of any deterioration. In research, the 
behaviour of roads under various traffic 
conditions can be established and the 
information used in framing specifications 
for new roadworks. 





AIRCRAFT INDUSTRY 


In the aircraft industry, vibration testing 
has long been a vitally important technique. 
Bearing in mind the possible outcome of 
the failure of quite small components, 
vibration problems in land vehicles and 
structures pale into comparative insignifi. 
cance. Goodmans equipment is widely used 
to test dynamic models . . . even whole 
aircraft . . . and on the multiplicity of 
instruments and electronic apparatus. 

The tremendous power and complexity of 
rocket-propelled vehicles set still more- 
exacting requirements and for these 
Goodmans are producing special generators. 


OTHER APPLICATIONS 


The miscellany of these is far too extensive 
to catalogue here, but the following will 
serve to demonstrate the scope. 


In fatigue testing, vibration generators 
provide wide range and prolonged con- 
sistency. 

Chemical and bio-chemical research are 
served by our smallest generator, the V47, 
in mixing, emulsifying and the measurement 
of interface potentials. It has been used also 
to simulate nerve signals and to assess 
vibration effect on living tissue. Experiments 
show that physical vibration and ‘white 
noise’ have anaesthetic properties. 
Vibration equipment is used in the rubber, 
plastic and textile industries, as an aid in 
establishing the materials’ mechanical 
properties. 

Experiments in the machine tool industry 
have shown that small and carefully 
controlled vibrations can, in fact, improve 
stock removal, surface finish and minimize 
the effect of certain operations upon 
molecular structure. 





This is inherently a world of movement. 
Everything vibrates within itself and often 
as an entity. These forces can be observed, 
reproduced, supplemented. There must 
therefore be many tunctions for our 
vibration equipment which even we can 
only guess at... and even more as yet 
unthought of. Name your problem; con- 
sider what may be done better, faster, 
more economically ... what may be done 
perhaps for the first time, with the help of 
vibration equipment. It's more than likely 
that the means to the end is ready-made. 





Goodmans electro-mechanical vibration gener- 
ators, the largest range in Europe, comprise: 

TYPE PEAK THRUST 
V4T7T «=e = ee eee = = 2 Ib 
390A ---=-+2++- 17 Ib 
790 --«-<+=-=<+-+-=+-+-= 35 ib 
8/600 Mk.II ---- 300 Ib 
VG109 Mk.IIl - - 18,000 Ib 


There is available a corresponding range of 
oscillators and power amplifiers 











GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX 
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ENGLAND Wembley 1200 (8 lines) Cables : Goodaxiom, Wembiey, England 


Accredited Agents: HAWNT & CO. BIRMINGHAM - 
YORKS - A. R. BOLTON & CO. LTD. EDINBURGH 


FARNELL INSTRUMENTS LTD. WETHERBY 
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Resistor shown was fitted 
new Resistor Compositions. Conventional resistors would require redesign of circuit and more space. 


Du Pont announces—New Resistor Compositions 
that permit you to vary resistance values without 
changing geometric form... simplify design, save space 


Now, new Du Pont Resistor Compositions offer a second dimen- 
sion for controlling resistance. You can vary resistance values 
by changing the composition of the resistor without the need for 
altering the geometric form. These new resistor compositions 
give you greater design flexibility, essential for miniaturized 
circuits. Du Pont Resistor Compositions are available at three 
approximate resistance values: 500, 3,500 and 10,000 ohms; 
square per mil thickness, and they can be blended to give a 
range of intermediate values. 

Du Pont Resistor Compositions are easy to apply . . . may be 
brushed, dipped, screen-printed or sprayed. Surfaces can be fired 
under normal atmospheric conditions in the 1100-1400°F. range. 

Printed resistor patterns and coated rods have abrasion and 


Sole distributors for the U.K. 


BROWN & FORTH LTD., CLIFTON HOUSE, 


EUSTON ROAD, LONDON N.W.1 
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into the space available on this printed circuit simply by varying the blend of Du Pont’s 


impact resistance similar to fired silver coatings and show only 
small variations in resistivity under humidity, overload, tem- 
perature and voltage conditions as typical laboratory data show: 
Temperature coefficient 


Voltage coefficient 
Humidity exposure . . 


+350 ppm./°C. from —55°C. to + 125°C. 

Less than .02%/volt, negative 

+1% change after 250 hr. at 95%, relative humidity 
QUIRON <5 000.602 i dees +0.5%, after standard short-time overload 
Temperature cycling + 1% after 5 cycles from —55°C. to —125°C. 
BO eee eo pe ye +2% after 1,000 hr. at 70°C. with full load 


For further information please write to Brown & Forth Ltd. 
at the address below. Du Pont does not manufacture resistors 
... produces only resistor compositions and other high-quality 
conductive coatings: gold, silver, platinum and palladium. 


GU POND 


#56. ¥.5. pAT.OFF- 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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30° diameter Slip Ring 
Split for ease of assembly 
Electrodeposited fine 
silver rings for lowest 


noise levels (strain gauge 


application) 


SLIP RINGS 


BRUSHES 


COMMUTATORS 


PRECISION 
ROTARY SWITCHES 


IDM ELECTRONICS LTD. 
Whitley Kiln - Basingstoke Road - Reading 


Telephone: Reading 82557/8 
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MAGNETRONS from SMW to kW 


"ENGLISH ELECTRIC 


Typical 

Peak 
Magnetron | Output 
Power 

(kW) 


} 
2530 300 
2531 300 
2532 300 
2533 
2534 
2542 
2555 
2556 
4331 
4332 
4533 
4334 
4335 
4543 
4544 
4JS0A 
4J52A 
4353 
4378 
5586 
5657 
6027 
7182 
CV370 
CV513 
CV1475 
CV 1476 
CV1477 
CV1478 
CV1479 
CV 1480 
CV1481 
CV 1482 
CV 1483 
CV 1484 
CV 1485 
CV 1486 
CV1495 
CV 1496 
CV1497 





Typical z Typical 
Peak Peak 
Magnetron Output! “. § Magnetron | Output 
Power | ef Power 
(kw) | & (kW) 


Freq. Band 


Freq. Band 


| 


CV1498 
CV1499 
CV1500 
CV1747 
CV1807 
CV1808 
CV1809 | 
CV1810 | 
CV1897 | 
CV1898 
CV1914 | 
CV1916 | 
CV2281 | 
CV2284 
CV2362 | 
CV2363 
CV2364 
CV2365 
CV2366 
CV2367 
CV2368 
CV2373 
CV2376 | 
CV2412 
CV2424 
CV2425 
CV2426 
CV2473 
CV2744 
CV2852 
CV3528 
CV3611 
CV3659 
CV3660 
CV3661 
CV3662 
CV3676 
CV3953 
CV3958 
CV3976 


50 
80 
50 
45 
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The M565 is a water and forced- 
air cooled, pulse magnetron with 
a peak output power of SMW 
and operates at a fixed fre- 
quency within the limits 1215 to 
1365 Mc/s. 
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The range of pulse magnetrons manufactured by the 
English Electric Valve Company Limited 
is extensive and includes types for most applications. For comprehensive 
information on any of our magnetrons please write to the address below. 


Designed and manufactured by 
ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD Chelmsford, England. Telephone: Chelmsford 3491 
AP i71 
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DOUBLE ENDED 
STAINLESS STEEL 
VACUUM OVENS 


with glove box for semiconductor devices 





We design and manufacture Ovens to Customers’ 
special requirements. Should you have any problems 
in this field our Technical Department is always willing 
to help you solve them. Vacuum Ovens with tempera- 
tures of up to 600°C are also manufactured by us on 
similar lines but with Sectional Heating and Water- 
Cooled Ends. 


We design, manufacture and supply Vacuum Machinery to 
major companies in Great Britain and Overseas. 





Vecuum Ovens with Glove box and high pressure 
unloading chambers. Safety interlocking of doors. 
Automatic high pressure safety device on unload- 


ing chamber, seperate gas feed lines etc. 


Made throughout in polished stainless steel. 

Single action door openings. 

Rectangular with self spacings to suit. 

Double-ended controls. 

Electrical interlocking of air inlet and isolation valve. 
Outer cover hermetically sealed. 

Temperature Range 0-400 C. 

or equivalent F. 


VACWELL ENGINEERING CO., LTD. 


WILLOW LANE - MITCHAM - SURREY 


ELECTRONIC ENGINEERING 


Temperature Control: Normal +7}°C. Special +1°C. 
internal Spacing 7” x 8” x 18”. 

(can be altered to special requirements). 

Vacuum Range: To 10-* m.m. 

Respective Vacuum Gauges incorporated. 

Automatic air inlet valve on Backing Pump. 

Visual Indicators and Fuses on all switches. 

Flanged for fitting into Dry Box. 


WOWEr, 


U 


Tel: MiTcham 8211 (3 lines) 9 
vs 


&. 
Ve, co. 
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WESTOOL LTD., 


ST. HELEN’S AUCKLAND, 
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A.C. & D.C. SOLENOIDS 


Westool Solenoids provide design engineers with a 


convenient and simple means of mechanical actuation 


and control. Being electrically operated and self- 
contained, they can be fitted almost anywhere to 
rovide a prime mover right where it is needed. 
estool Solenoids are design approved by The Ministry 
of Supply. Wide standard range. 


C A at D WARNER ELECTRIC BRAKES & CLUTCHES 


. Warner electro-magnetic friction couplings are the most 
for Ae its modern means of controlling machine drives. They 
give fully automatic stops and starts, which although 
measured in milli-seconds, are velvet smooth and com- 
pletely shockless. From “inching” to “full speed”, 


i We stool either forward or reverse, their speed can be varied 
at will. Warner Units occupy the minimum of shaft 

length, can be fitted to existing machines and enable 

new machines to be built smaller, faster and easier to 


produ ES —oy So take-up for wear eliminates the 
the most TRANSFORMERS & CHOKES 


. Westool transformers range from the smallest possible 

iG C h 'f | Ca 1] up to 2,000 VA for sealed can types and from SkVA 
y single-phase to 18kVA three-phase. 

Transformers and chokes are made to customers’ 

specifications—or designed to meet customers’ specific 


a dva n C ed needs, Stringent tests at every stage of manufacture. 
: COILS & COIL WINDING MACHINES 
mulls 


Westool produce over a million coils every year. From 

coils smaller than a threepenny bit to coils containing 
typ e to Ps | y 5 cwt. of wire, each one is tested several times during 

production to ensure perfect accuracy and reliability. 


The coil winding machines sold by Westool are identical 
to the machines they make to produce their own 
excellent coils. They include single and multi-coil 
machines, dual purpose machines and models with 
push-button control. 


A.C. and D.C. Solenoids [| 
Warner Electric Brakes & Clutches [] ; ; 
Transformers & Chokes [] For technical litera- 
ture place a_ tick 
Coils (_] against those products 
Coil Winding Machines [] in which you are 
Electronic & Amplifier Control Gear [|] _ interested. 
Westool Elcotron Eddy-Current Couplings [] Complete name and 
Sparkless Switch [7] address details below 
: and post—no stamp is 
Potential Indicators [] on peded. 
Air Conditioners & Dehumidifiers (|) 
estool ‘Sonac’ Ultrasonic Sensing & Switching System [) 
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Haddon “STANDARD” Saturable Reactors— 
Transductors operate from conventional A.C. line 
Voltages and provide a choice of D.C. Voltages for 
Control Windings. Selected from a wide range of 


S AN DARD individually designed and manufactured SPECIALS 
over past years, the HADDON STANDARD RANGE 
enable the discerning engineer to select STANDARD 


SATURABLE REACTORS EQUIPMENT for Specific application. 


416 standard single-phase designs cover the range 


S UC 0 Ss kV 300 kVA. 
TR AN D r R acs ae rode method of stepless control in 


both long-term economies and high performance 


standard. 
He 


00 ont ak nem 


Technical literature containing the principles 
and applications of our wide range of Saturable MAGNETIC 
Reactors is available on request. AMPLIFIERS 


For use with Saturable 
Reactors Haddon manufacture 
a standard line of Magnetic 
Amplifiers. 

Operating from 200/250V 
50/60 c/s single-phase supply, 
with input of 0-5 mA DC in 
HADDON TRANSFORMERS LIMITED 2000/8000 ohms. 


Victoria Park Industrial Estate, Field End Road, Ruislip, Middx. 
Telasiene: ; é este ° — Illustrated above is the 1O0OW 
phone: Byron 9444-8 Telegrams: Hadtrans, Ruislip Magnetic Amplifier 
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...@ Choice can be made froma wide 
selection of miniature precision built, low 
inertia, A.C. Servo motors in International 


AC Servo frame sizes. 


07, 08, 10, 11, 15, 18. 
forexample..... 
size 11 components 


SERVO MOTORS — High acceleration, 
good speed-torque linearity, split control 
phase for series or parallel connection, all 
motors are available with potted stators 
and stainless steel bearings. Wound for 
20 to 180 volts 2-phase 400 c/s or 6 to 35 
volts 2-phase 50 c/s, stall torque 40 gm. 
cm. minimum. 


Mioctors 





SYNCHRONOUS MOTORS — Similar con- 
struction to the servo motor but with a 
cobalt steel rotor. The synchronous torque 
is 13 gm. cm. minimum and the speed of 
the 400 c/s version 8000 r.p.m. The 50 c/s 
model has a synchronous speed of 1000 
r.p.m. 





MOTOR TACHOGENERATOR—Combined 
unit comprising the standard motor and 
low inertia A.C. tachogenerator wound for 
20 to 115 volts excitation and with an 
output of 0.5 volts/1000 r.p.m. Low resi- 
dual voltage, good linearity, combined 
weight only 7 ozs. 





DAMPED MOTOR — Standard servo 
motor with viscous damping unit, giving 
a braking torque directly proportional to 
velocity — No-load speed can be pre-set 
between 2200 — 5000 r.p.m. + 100 r.p.m. 





BRAKED MOTOR — Incorporating a 
magnetic brake = for use in high 
‘g’ applications and for use in systems to 
prevent overshoot or movement due to 
vibration of out of balance masses. Contin- 
pf rated 15 volts D.C., energized for 
OFF’. 





All units can be supplied with plain shaft 
or with a pinion shaft permitting in-line 
reduction gearheads to be directly 
coupled; reductions up to 1,000,000:1 can 
be obtained with 2 gearheads in cascade. 
All motors are built to Ministry of Supply 
specification EL.1789. 


Me Heh eeieme Control Equipment Limited 
30, Bouverie Street, London, E.C. 4. Telephone LUDgate Circus 7061 
NRP 5007 
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the Nagard 

wide range pulse generator 
fast rise time, 

accurate pulse shape, 
reliable calibration 

and wide range 

of pulse dimensions 

make this an invaluable 
standard test instrument. 


THINGS YOU OUGHT TO KNOW ABOUT 
THE NAGARD PULSE GENERATOR 


Comprehensive external triggering arrangements and 
a single pulse facility are provided. 
Constant impedance attenuator provides the range of 
output voltages from 20mV to 2V. Higher voltages (up to 
50V) obtained by switching loads. 
Forced draught ventilation contributes to the 
proven reliability of the instrument. 
All high voltage supplies are electronically regulated for 
stability of operation and compactness—weight only 42Ib. 
The short pulse version 5002A giving pulse widths 
0.1 ysec to 1 sec is now standard. The longer pulse 

version 0.2 ysec to 2 sec being available to special order. 
A useful addition to this instrument is now available in 
the form of Model 5101 Square Wave and Pulse Group 
Generator, which enables groups of pulses containing 
frequencies up to 1 Mc/s to be produced. 
Continuously variable square pulse amplitudes from 
100uV to 100V are also available from this instrument. 


Your Laboratory 


is not 


complete 


without it... 














ESE EEE 


JS +ve OF —ve 
C METAR 0.00%) sac 
2) oawsec 7 2560. CONTHwOusLY wanmect t 5% t Ocayset. 


6 Rew TOSOV Eb & U STEPS VARUELE +18 OR ~ ve 
6 APPROE O Oty 
% REET 10-12my SEC. 200v TO av 5 SOV DEPENDENT ON LOAD 


GEPETITION RATE CONT MUOUSLY VARUBLE O1c/8 TO IM c/a? S% OY TEEN GEMERATOR, 
° GR TO 2iiic/s EXTERNAL TRIGGER SOURCE 


Some of the applications are: 
Setting up—Attenuators and Amplifiers 
Delay Lines 
Calibrating Oscilloscopes 
Analogue and Digital Computers 
Measurement of—Response Times 
Paralysis of Amplifiers 
Time Intervals 
Amplitude Comparisons 


AS AN ORIGINATOR OF ACCURATE PULSES 
for modulation, simulation, and testing of various 
pulse driven devices it is unequalled. 


THE INTERNAL RATE GENERATOR 

provides consistently accurate frequencies over a range 
of 0-1 c/s to 1 Mc/s or to 2 Mc/s when set to 

double pulse operation. 


THE OUTPUT AMPLITUDES 
are accurate within 2% and may be easily calibrated to 
better accuracies for specific tests. 


THERE ARE TWO MODELS— 
TYPE 5002 — Pulse width range 0-2 usec to 2 secs. 
TYPE 5002A — Pulse width range 0-1 usec to |! sec. 


IMMEDIATE DELIVERY — NOW AVAILABLE EX STOCK 


DATA SHEET No. 1060 GIVES FULL DETAILS 


NAGARD LIMITED - 18 AVENUE ROAD * BELMONT + SURREY « Telephone : VIGILANT 9161-2-3 





NOVEMBER 1961 


ELECTRONIC ENGINEERING 





EE 39 024 for further details 


' 
! 
! 
' 
1 
' 
' 
! 
' 
' 
! 
! 
' 
' 
! 
! 
' 
! 
' 
’ 
' 
! 
' 
! 
' 
' 
‘ 
' 
! 
! 

! 

! 

' 

! 

! 
' 
' 
' 

' 

| 

! 

1 
' 
! 
' 
' 
! 
' 
' 
! 
' 
' 
! 
t 
! 
! 
! 
' 


POWER 
Transistorised Voltage Regulated 5 a oe 


Transistorised Power Supply Unit 


Type IOV 30/2EC 


*% with variable electronic cut-out operating over full 
current range. 


Input Voltage: 110-220 volts with taps 5, 10, 
20 volts on both ranges. 
40/60 c/s. 

D.C. Output: 0-30 volts D.C. variable over 
complete range. 


Maximum Output 

Current: 2 amps continuous. 

Case Dimensions: 143" longx!0}” deep x10’ 
high (with feet). 


U.K. Price £76. 


Transistorised Power Supply Unit 


Type TSV 30/ 5EC 


with variable electronic cut-out operating over full 
current range. 


Input Voltage: 110-220 volts with taps 5, 10, 
20 volts on both ranges. 
40-60 c/s. 

D.C. Output: 0-30 volts D.C. and continu- 
ously variable. 

Maximum Output 

Current: 5 amps continuous. 

Case Dimensions: |4}” longx 103” deepx 10’ 
high (with feet). 


With Electronic Cut-Out. 
U.K. Price £94 





a twin version of the TSV.30/2EC (itlustrated above) in one case size 93” x 194” x 11” deep. This 
instrument will be known as the TSV.30T/2EC, and each half of the instrument will be an exact 
AVAILABLE IN NOVEMBER . . . replica of the present TSV.30/2EC only the lay-out is altered to accommodate both units in the 
above case. Electronic cut-outs etc. will be available in each model, and the facility to use each 
output in series or in parallel is available. Writefor further details. Price £140 0. Od. nett U.K. 





NOTABLE FOR High Stabilization, Low output impedance, Low Ripple and Noise 


content, overload protection fuses fitted to all models and electronic cut-outs with variable current 
control fitted to TSV.30/2 and 30/5 models. Fully transistorised, Zener Diode References, Output—positive 


or negative to Chassis, Early Delivery on all Models, write for illustrated leaflets for further details. 


FARNELL INSTRUMENTS LIMITED 


LIGHT INDUSTRIAL ESTATE - YORK ROAD ~- WETHERBY - YORKSHIRE 
Telephone: Wetherby 2691 /2/3. 
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Inexpensive open chassis model 
Transistorised Power Supply Unit 


Type TBO 


Input Voltage: 0-200/250 volts A.C. 50-60 c/s. 
D.C. Output: 6-12 volts D.C. pre-set. 
Output Current: | amp maximum. 
Dimensions: 6” long x 6” deep x 5” high. 


U.K. Price £25. 


Standard open chassis model 
Transistorised Power Supply Unit 


Type PSO 30/5 U.K. Price £75. 


input Voltage: 110-220 volts A.C. 50 cycles. 
Maximum Output 
Current: 5 amps continuous at 18-30 volts. 


Also available PSO 18/2, (0-18v at 2a) PSO 12/5 (0-12v at 5a) 
PSO 30/2 (18-30v at 2a). 


Prices of other Models (U.K. only)—PSO 18/2, £44. PSO 12/5, £65. PSO 30/2, £53. 





Available in November a new range of " ~~ All above 10 amp models can be supplied 
: FOOD 4a, Ein, SEs eee Cea with electronic cut-outs as a sub-assembly 


PSO Power Supply Units providing an 52 73/19 14.17v, 17-20v, 20-23vat 10 amps (Switched ranges). ior Gentes on the wale or Gh dear aah 


output of 10 amps each. These models will 
cover the following ranges: PSO.31/10 22-25v, 25-28v, 28-31v at 10 amps ( Switched ranges). equipment. Please write for further details. 





De-luxe open chassis model 
Transistorised Power Supply Unit 

U.K. Prices £44, £48, £50. 
Type SSU (Depending on Range) 
10 models are available covering ranges 0-65 volts, with D.C. 


outputs: | or 2 amps. Write for details. 
Model A, dimensions 4}” x 10” x 6}” high, covering range of | 
amp models up to 36 volts, and 2 amp models up to 18 volts. 


Model B, dimensions 4§” x 103” x 63” high, covering all other 
S.S.U. models not listed under Model A. 


Transistorised Power Supply Unit 


Type TSV 50/ 5 


Input Voltage: 0-230/250 volts A.C. 50-60 c/s. 


D.C. Output: 0S volts D.C. and continuously 
variable. 


Output Current: 5 amps continuous. 
Dimensions: 214” long x 16” deep x 12” high. 


U.K. Price £138. 


FARNELL INSTRUMENTS LIMITED 


LIGHT INDUSTRIAL ESTATE - YORK ROAD - WETHERBY - YORKSHIRE 
Telephone: Wetherby 2691 /2/3. 
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Hitachi also produces ( F components for television which, when 
used together with the to earn any maker a market reputation 
even better than he 


Automatic tube testing equipment ” L: 
_ itachi. Ltd. 
Tokyo Japan 
Cable Address: “HITACHY” TOKYO mf 
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THE GENERATION OF COMPLEX LOW FREQUENCY WAVEFORMS... 


has hitherto been possible only with extensive electronic circuitry —if, in fact, 
generation was possible at all. Now, with the VLF Function Generator Type 
SG88, ANY waveshape — mathematical or non-mathematical, no matter how 
complex or irregular and provided only that it is a single valued function and 
repetitive —can be generated. 

New techniques can be applied to old problems, for the generator can be used 
in any application necessitating a repetitive cycle of events. Heartbeats, fuel- 
flow simulation, tidal effects, servo-system tests, load-cycles— 


VLF FUNCTION GENERATOR SG88S 


. Frequency Range: 0.005— 50 c/s. 

. Output Voltage Range: 200nV to 22V peak to peak. 

. Frequency Calibration Accuracy: + 1°% Full Scale. 

. Generation by servo controlled optical mechanical system. 

. Automatic frequency sweep facility. 

. Direction of rotation and waveform reversible. 

. Rapid change of waveform by interchanging glass discs. 
Nett price in U.K. £475. 0. 0. 


COMPONENTS LIMITED 
INSTRUMENTS DIVISION 


ROEBUCK ROAD ~- HAINAULT «- ILFORD + ESSEX + TELEPHONE: HAINAULT 4444 


$Bi/3 
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Hewlett-Packard 


DC and AC Voltmeters DC-1000 MC 


Precision accuracy, simple operation and sturdy dependability characterize these Three of 11 -hp- Voltmeters 
world-renowned -hp- voltmeters. Collectively, they offer you instrumentation for 

DC voltage measurements, or AC measurements to 1000 MC. As shown in the 

table, these instruments include wide range or precision models, a logarithmic 

scale instrument, a DC digital voltmeter, a transistorized instrument, a widely- 

useful microvolt-ammeter, the world’s first precision commercial volt-ohm- 

ammeter, and a revolutionary new DC milliammeter that measures without direct 

connection to the circuit under test. 

Many world-famous Hewlett-Packard laboratory instruments are now made in the 

new Hewlett-Packard GmbH plant at Béblingen, near Stuttgart. Here quality Model 411 A RF Millivoltmeter 
engineering and latest manufacturing techniques bring you instruments of excep- measures from & KC to 1000 MC 
tional performance at moderate price. (usable indications to 4000 MC) with 
10 mV full scale deflection on most 
sensitive range. 





Instrument Primary Uses Frequency Voltage or Input 
Range Current Range impedance 





-hp- 400 O Wide range AC measurements 10 cpsto4MC 0.001 to 300 V 10 megohms 
High sensitivity 12 ranges 15 pf shunt 





High accuracy wide range 10 cps to4MC 0.001 to 300 V 10 megohms 
AC measurements 12 ranges 15 suf shunt 
Log voltages, linear 10 cps to4 ME 0.001 to 300 V 10 megohms 
db measurements 12 ranges 15 ppt shunt 





Battery-operated portable; 1 cps to 1 MC 0.001 to 300 V 2 megohms 
fast, accurate, hum-free 12 ranges 40, 20 wut shunt 
AC measurements 





Digital, automatic voltage pc 0.001 V to 1,000 V z " pan shee ay" 

measurement (accuracy + 0.2% to oe” Model 403 A AC Voltmeter 

automatic polarity —— +1 transistorized, battery-operated port- 

—_ ne : sich ilaeiinaisedlgiatshaamann able weighs 5 Ibs., covers 1 cps to 
p 


-hp- 410 8 Audio, RF, VHF denmenente; “DC; AC—20cps 1 0 to 300 vo OC - : 
. DC voltages; resistances to 700 MC 7 ranges 122 megohms; 1 MC. Noise less than 30 HV. 
AC - 


10 megohms / 
1.5 wp 





-hp- 411A Low level measurements 5 KC 10 mV to 10 V full Depends on 
at radio frequencies to 1000 MC scale in 7 ranges probe tip 
(Usable used 
indications 
to 4000 MC) 
-hp- 412 A Precision voltage, current oc 1 mV to 1,000 V 10 to 
resistance measurements 1 pAto 1 amp 200 megohms, 
depending 
on range 





-hp- 425 A Read wV, wuA; 100 db DC voltages as 10 uVto1V 1 megohm 
amplifier; medical, biological, 100 db 11 ranges +3 


physical, chemical amplifier Model 428 A 
-hp- 428A Clip-on milliammeter pc 0.3 mA to 1 amp, Clip-On DC Milliammeter 
eliminates direct connection 6 steps, + 3 % N b | d wi d 
circuit loading accuracy €w probe Clamps around wire uncer 
oe ra test, readily measures DC current 


even in presence of strong AC. 











-hp- 456 A Current measurements 60 cpsto4MC 1 mA to 1 amp rms 
on meters, scopes 





Prices delivered U.K. exclusive of duty where payable. 
Continuous progress in design may affect the above specifi- For information, technical sales and engineering help, or a 
cations which are therefore subject to change without notice. demonstration please write or call 


Hewlett-Packard S.A. 


Geneva (Switzerland) Rue du Vieux-Billard 1, Tel. (022) 26 43 36 
Exclusive Distributor for United Kingdom: 


LIVINGSTON LABORATORIES LTD. 
31, CAMDEN ROAD, LONDON, N.W.1 
Telephone: GULliver 8501 (10 lines) HPSA ~ 4 - 412 


leads the way 
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Data and 
Control 
Nultiplex 





Equipment 





UTILISE YOUR CABLES MORE 
EFFICIENTLY! 


By using GEC Data and Control 
Multiplex Equipment, large numbers 





of control signals and back indications can 
be sent simultaneously over a single pair 
of wires or radio link. 


APPROVED FOR USE OVER POST OFFICE LINES 


The equipment is already used and acclaimed by 
many industries including: 


Railways Oil Processing 
Mining Electricity Supply 





Aviation Communications 


ELECTRONICS FOR INDUSTRY 


Please write for further information to: 
THE GENERAL ELECTRIC COMPANY LIMITED 
Electronics Division - Lower Ford Street - Coventry - England 

See's G.E.C. 65 
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THE SIMPLE TO BUILD 
INSTRUMENT CABINET 
CONSTRUCTION SYSTEM 


Provisional Patent No. 39574/58 





Yet another addition to the 
range of products 


DAKIT ADDS SIMPLICITY 
TO VERSATILITY 


The Dakit method of cabinet construction is the simplest and most 











efficient of its type yet devised. It enables a wide variety of cabinet 





shapes and sizes to be built up to your own requirements — quickly 
and easily. A range of cutting jigs is available, and with a hacksaw and 
spanner are the only other tools required. The extruded sections are 
securely clamped in position by a single nut corner fixing, providing 


a strong, rigid construction. The finished cabinets are most attractive, 





and where not required for permanent installation may be rapidly 
dismantled ready for other uses. A trial kit of parts is available— 


send for full details today. 








Qe 














Aluminium extruded sections supplied in 
6 ft. lengths and easily cut to size. 


Die-cast corner piece giving clean, 


Single nut fixing for quick construction. 
smooth appearance. 


CABINETS - CASES - CONSOLES - CHASSIS UNITS 


DATUM METAL PRODUCTS LTD. | sicoee ee ica 


COLNE WAY TRADING ESTATE + WATFORD-BY-PASS - WATFORD - HERTS 
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§ DOUBLE 
GUN TUBE 


The ‘ ETEL’ instrument tube 3AZP31 is intended for applica- 
tions where a double presentation with entirely separate 
deflection systems is required, but where space is at a premium. 
With its diameter of 34” and length of only 12}” the 3AZP31 
makes possible the design of truly portable apparatus without 
sacrificing performance. 

The sensitivity of this double gun tube is 16 V/cm in the y 
direction at an accelerating potential of 1.5 kV. This, together 
with a flat face and side y-plate connections, suits the 3AZP31 
for wide bandwidth applications. In order that simultaneous 
phenomena may be easily compared it is possible to overlap the 
two traces at least 5 cm. 


Abridged data for the 3AZP31 is given here — for full informa- 
tion please use the coupon below. 


Abridged Data 
Heater 6.3 V, 1.25 A max. 


(The green medium persistence phosphor used by E.T.L. has now been designated 
P31. It is exactly the same as the E.T.L. phosphor previously called P1.) 


S, (each gun) 

Sy (each gun) 

Trace overlap (min.).... 

Cy|—y2 (@ach gun) (MAaX.).........ccceeeeeecerseeecseeerereeneeeneeneeneneneneeenes 2.5 pF 








Cyl’ + y2’— yl + y2” (MAK.). 0... eeeerereereeeesnnneeeererteneeeenattenennenanenens 0.6 pF 
Diameter 94 mm max. Length 310 mm max. 


I 


Electronic Tubes Limited will be pleased to assist designers who wish 
to introduce this double presentation tube into new or existing 
equipment. You are invited to fill in and post this coupon. 


Brief details of your possible application of the 3AZP31 


ELECTRONIC TUBES LIMITED ] 
INSTRUMENT CATHODE RAY TUBE DIVISION 
80 NEW OXFORD STREET - LONDON WCI 


Telephone: LANgham 0800 
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The Romans too 


had a word for it... 














As a matter of fact, they had three words for it. So have 
we, but they are not the same. To the Romans, PARVALUX 
meant “Light But Little”. To us, it means Fractional Horse- 
power Motors—and that is what it means to our numerous 
customers, organisations whose names are known the world 
over. And so, of course, the name PARVALUxX is known all over 
the world, too. When we are asked to build a machine, 
years of skill and craftsmanship go into its construction. That is 
why intricate specifications never worry us. We also have a very 
extensive range of standard f.h.p. motors and gear units, with 
horsepowers varying from 1/300 to 1/5, yet even these can 
be modified to suit any customer's special requirements. 


lt PARVALUX also meant “versatile”, we should not be at all surprised. 








Faetional Horse power Motors A a 


PARVALUX ELECTRIC MOTORS LTD - WALLISDOWK RD - BOURNEMOUTH - HAMPSHIRE + Te! : Winton 4983/4 - Grams : Parvalux Bournemouth 
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S.5611/1 


Miniature P.T.F.E. dielectric screw type 
trimmer. Minimum 0-5 pf. and maximum 
5 pf. Length 1” fully extended. 


Base mounting trimmer. Base -650” 
x -925”. Capacity 4 to 34 pfs. 
0075” air gap. Type approved. 


C.32-01 
Miniature base mounting trimmer. Base 


“512” x -375”. Capacity 2 to 11 pfs. 
-0075” air gap. Type approved. 


S.5001/4 


Tubular P.T.F.E. dielectric mini- 
ature trimmer. High stability. 
Minimum 0-7 pf. swing 3-3 pfs. 


Miniature Stand-off Terminal. Working 
voltage } K.V. Larger sizes available for 
14 and 5 K.V. working. 


C.31-34 


Panel mounting trimmer which 
can be fitted withstop. Capacity 
3-8 to 54-6 pfs. -012” air gap. 


Write to department E.E. 


WINGROVE & ROGERS LIMITED 


HEAD OFFICE: DOMVILLE ROAD, OLD SWAN, LIVERPOOL. 13. 


Telephone: STONEYCROFT 2265. 
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The 


FiRs Tf 


name in 
components 


C.39-52/2 


Miniature split stator trimmer. Capacity per 
section 2 to 6 pfs, with -010” air gap. Base 
-421” x -375”. Suitable for printed circuit 
mounting. 


S.1501 


Miniature Compression Trimmer. Bracket 
mounting. Capacity 2 to 20 pfs. Overall 
length -483” + -312”. 


S.5511 


Screw type trimmer for chassis 
mounting. Capacity | to 10 pfs. 


L.T.203 


Lead through insulator. Expansion type. 
P.T.F.E. insulation. Fixing hole diameter 
5/32” in 16 swg. metal. 


Miniature Terminal 
Board. Obtainable with 
either 2, 4, 6,8, 10 and 12 
insulators with 5/32 
centres. Type approved. 


C.7802 


Miniature capacitor, less than | 
in length. Available with either 
direct or slow motion drives. 
Trimmers opitional. Capacity 
swing 118 pf. each section. 


Grams: COMPONENTS LIVERPOOL. 


LONDON OFFICE: BROADWAY COURT, BROADWAY, LONDON, S.W.I. Tele: ABBEY 2272. 
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vo 


WHAT A SAVING 
4® on Short and Medium Run 
Piercing Jobs! 





BRITISH 


WIEDEMANN Tooling 


Rounds, squares, ovals, clusters and shapes—you use the 
same tools for every piercing job with similar openings. 
Every tool is ready for instant use: 

no setting—always in accurate alignment. 

The Wiedemann method saves time and expense in other 
ways, too—reducing handling and eliminating 

marking out and hand finishing. So why delay longer? 
Find out more about this economical method today. 





There's a 

WIEDEMANN Turret Punch Press 
for every short and medium run 
piercing job. 


Hand or power —/ 5,000 to 160,000 Ib. 
punching pressure. 


Send for 1 DOWDING & DOLL LTD 


brochure EE/135 : 346 KENSINGTON HIGH STREET, LONDON, W.14 
y Tel’ WESTERN 8077 (6 lines) Telex: 23182 Groms. ACCURATOOL LONDON TELEX 
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AND 30 SIZES IN BETWEEN 


to meet your printed circuit specs...exactly 


Continental's range of Printed Wiring connectors include some 32 
sizes and types. Name your requirement — and the chances are 
Continental has a standard production type that meets it exactly. 
In addition our American Company can offer a still wider range if 
your requirement is not tooled in the UK. 


These service-proven connectors are available with up to 80 
contacts, for 1/16” and 3/32” boards, in both single - and double- 
row construction. Terminations include solder-spill -- solder lug 
and contacts for dip soldering. Continental's patented bellowform 
contacts permit use of undersized or oversized boards while main- 
taining low contact resistance. 


New connector designs are constantly under development. Our 
Engineering Department will be pleased to assist you in solving 
special connector problems. Simply call or write, stating your 
requirements. 


DESIGNERS’ DATA FILE 
if you're designing around printed wiring you'll want to 
have Continental's Data Sheets compiled to help you 
select and specify the Printed Wiring connectors best 
suited to your needs. For your copy, please write to 
Continental Connectors Ltd, Industrial Estate, Long 
Drive, Greenford, Mx, or telephone WAXIlow 5721. 


MICRO-MINIATURE * SUB-MINIATURE - MINIATURE * PRINTED WIRING 


CONTINENTAL 
CONNECTORS 


ASSOCIATED WITH THE ULTRA GROUP OF COMPANIES AND WITH CONTINENTAL CONNECTOR CORPORATION, USA 
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a unique source of 
INFORMATION on 
scientific instruments 


There are two kinds of knowledge; knowing and ‘knowing where to find out’. With science and tech- 
nology developing so rapidly no one can hope to be fully informed on every worthwhile new technique 
or new equipment. 


Here are three ways in which ‘knowing where to find out’ can help you: 


(1) If you already know the answer to your problem but don’t know who makes the 
most suitable equipment SIMA can tell you. 


(2) If the answer to your problem depends on whether someone has already developed 
suitable equipment, SIMA will know if it exists and can tell you where to get it. 


(3) If you just have a problem, SIMA can often tell you whether someone has already 
found the answer to it and has developed equipment to meet it. 


Where do SIMA get their information? 


From two sources. One is the British Scientific Instrument Research Association (BSIRA) which 
maintains a comprehensive library of catalogues. The other is the membership, consisting of 
over 180 companies engaged in all these fields of instrumentation. 


OPTICAL & OPHTHALMIC LABORATORY & ANALYTICAL 
ELECTRONIC & NUCLEONIC MEDICAL & X-RAY 

ENGINEERING & INDUSTRIAL KINEMATOGRAPHIC 
NAVIGATIONAL & SURVEY PROCESS CONTROL & AUTOMATION 


The Scientific Instrument Manufacturers’ Association could be your most valuable source of such 
information and you will find them very helpful on any question about scientific instruments. 


the SIMA enquiry service 


Over 180 manufacturers with one address 


SCIENTIFIC INSTRUMENT MANUFACTURERS’ ASSOCIATION OF GREAT BRITAIN 
20, QUEEN ANNE STREET, LONDON, W.1. 
Telephones—Secretariat Langham 4251 Enquiry Service Imperial 6000 


Space donated by member: DAWE INSTRUMENTS LIMITED, Specialists in Electronic Instrumentation 
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33 nanoseconds 
TOTAL SWITCHING TIME 


INDUSTRY’S FASTEST SILICON SWITCH 


253 EPITAXIAL 


THE MOST SIGNIFICANT The Texas Instruments 28131 silicon epitaxial transistor combines for the 


first time in a single device the desirable characteristics of :— 


DEVELO PMENT SINGE TEXAS ~> A low saturation (“bottoming”) voltage, typically 0-27V at 10 mA and 0-8V 
at 100 mA, virtually insensitive to temperature. 
A high fy, typically 300 Mc/s. 

INTRODUCED THE FIRST A total switching time of 33 nanoseconds. 
Ideally suited for fast computer logic circuits, r.f. and i.f. amplifiers and low 


COMMERCIALLY AVAILABLE power output stages. 


These new transistors are AVAILABLE NOW in the TO-18 hermetically 


SILICON TRANSISTOR sealed package. 





AS A HIGH-SPEED SWITCH AS A 60 Mc/s |.F. AMPLIFIER 


nv pibw9 





—15:3V “turn-off 
27-30 








—3-SV" turn-on 


+11: 7V “ turn-off t  @ 
. > 


C in uF — teed 


























Send today for full details of these significant new transistors 


TEXAS INSTRUMENTS 


LIMITED 
MANTON LANE +» BEDFORD + ENGLAND 


BEDFORD 67466 - CABLES: TEXINLIM, BEDFORD 
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Reversed polarity versions of Mullard 20 amp 
Silicon Power Rectifiers bring new economies 


To give designers a choice of either cathode or anode mounting, 
Mullard have added two new, reverse polarity, Silicon Power 
Rectifiers to their range. These new rectifiers, the BYZ15 and the 
BYY16 complement the BYZ14 and BYY15—the well known, 
rugged, 20A, 200 and 400V industrial silicon rectifiers. 

The addition of these two new types to the Mullard range of 
rectifiers not only offers designers more freedom in mechanical 
design, but also the advantage of reducing the number of heat- 
sinks required consequently reducing costs and saving space. 





ABRIDGED DATA 


Max. recurrent P.I.V. voltage (V) 200 400 
Max. transient peak voltage (V) 400 800 
Max. average current (A) 20 20 
Max. recurrent peak current (A) 100 100 
Max. junction temperature °C 150 150 
Mounting base Cathode Cathode 





Except for mounting polarity, information on the BYZ15 and the BYY16 reverse 
polarity rectifiers is exactly the same as that shown on the BYZ14 and BYY15 
data sheets. For these or other information, please write quoting reference 
D4011 to: 


MULLARD LIMITED Semiconductor Division Mullard House Mullard) 
Torrington Place London WC1 Tel: LANgham 6633 IF, 


R) MIS 40 
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The PATTERN 
of PROGRESS 
POINTS to 


LVERN 


lite Wound 
POTENTIOMETERS 


The search for greater accuracy is never ending and 
Colvern have for 30 years led the way in the development 
of Precision and Standard Wire Wound Potentiometers. 


The world’s most extensive range by one manufacturer 
include Standard, Sealed Tropical, Helical and Sine/Cosine 
Types, many with Cam-Correction devices. 

IMustrated is one of such 36 Basic Types. 


TYPE CLR 2300 STANDARD 10 TURN HELICAL 
POTENTIOMETER Specification 





RATING . ‘om aa .. 4 watts at 40°C 
RESISTANCE RANGE ns ... 100 to 250,000 
RESISTANCE TOLERANCE 

Standard ove ove ees +§% 

Best Practical + 1% 
INDEPENDENT LINEAR ACCURACY 

Standard oes +0.5%, 

Best Practical +0.1% 
MAX. WORKING VOLTS SPINDLE) 

TRACK 1,000 V.D.C. 
MAX. GANGED ‘SECTIONS 2 
TAPPING POINTS CAN BE pndvioti TO SPECIFICA- 


Expert advice on your particular problem from: 


HOLVERN Ltd., Spring Gdns., Romford, Essex, England 


Tel: Romford 62222 PBX 
Telegrams and Cables: COLVERN PHONE ROMFORD. 
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starting something? 


Starting something? . . . like a project where you 

could use progressive Design facilities . . . or where, without capital expenditure 
you could supplement your own resources with additional 

Production of a specialised nature. 


Perhaps it’s a job for The Pickering Group of Companies. 

For here the traditional engineering skills of almost a hundred years 

of history are merged with the advanced techniques of the Twentieth Century— 
techniques in the application of High Vacuum principles to Industrial problems 

the provision of Complete Off-Shore Oil Drilling Equipment—the production of 
Metal Evaporation Units—the fabrication of Engine Bedplates, Gearboxes, 

Cranes and Tanks—and the building of High Vacuum Chambers for 

Metal Coating, Decorative Finishes and Optical Blooming. 

Even in the High Vacuum aspects of Space Research, The Pickering Group 

has something to offer! 


On a contract or sub-contract basis, The Pickering Group of Companies is 
_ daily providing a valuable service to many diversified industries. 
A Technical Consultant Service is available and your enquiries are invited, 


THE PICKERING GROUP 








HIGH VACUUM EQUIPMENT HIGH VACUUM FURNACES 
For Decorative finishes and For Melting and Sintering 
Optical coating. 

CONTROLLED ATMOSPHERIC 


IONIZATION CHAMBERS WELDING EQUIPMENT 
HIGH VACUUM GAUGE UNITS 

FREEZE DRYING AND 
HIGH VACUUM VALYES AND DEHYDRATION PLANT 


ACCESSORIES 


MASS SPECTROMETER DIFFUSION PUMPS 
LEAK DETECTORS 


IMPREGNATION & ALPHA RAY IONIZATION 
ENCAPSULATION EQUIPMENT GAUGE CONTROLS 








OF COMPANIES 


R " Y ; p | € K E R | N G & Cc O é LT D : Steel Fabrications - Stern Frames - Engine Bedplates - 


VACUUM INDUSTRIAL 


Gearboxes - Crane Structures - Tank Work - Equipment 
for the Oil industry. 


High Vacuum Equipment - Melting and Sintering Fur- 


APPLICATI ONS LTD. naces - Metal Evaporation Units - Vacuum Casting Plant 


DANIEL VARNEY LTD. 


WOODFIELD PICKERING LTD. 


Control Equipment, etc., etc. 
Scientific Instruments 


Complete Off-Shore Oil Drilling Equipment 


NETHERTON ROAD - WISHAW * LANARKSHIRE * SCOTLAND 
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SEAN SPN 


cree eE ress 





regulation 
stability 
ripple 


polarity 


type S.0530 


0.5°,, from zero to full load. 

1% for + 10% mains change. 

Less than 0.1°,. 

Fitted with 5” Ernest Turner 
Kilovoltmeter and current-metering 
jack on 19” x 10}” P.O. panel, 14” deep, 
for rack mounting or bench use. 


Either positive or negative grounded. 
Models A, B, C and D 


£135 -~- 


reversible polarity. 
Models AR, BR, and CR £165 ex works. 
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regulation 
stability 
ripple 
polarity 


dimensions 


type MR50/R 


0.5% from zero to full load. 
0.5% for + 10% mains change. 
Better than 1%. 

Reversible. 

Voltage and current metered. 
Overload cut-out fitted. 


Width 24’, height 23”, depth 15” 


EQS «oon 





regulation 
stability 
ripple 
polarity 


dimensions 


type MRIOOR 


1° from zero to full load. 
0.1% for + 10% mains change. 
0.1%. 


Reversible. 

Voltage and current metered. 
Overload cut-out fitted. 
MRIOOR/I. Width 24’, height 40’, 
depth 19. 


£525 --» 





Brochure available on request 


BRANDENBURG LIMITED 
139 Sanderstead Road, South Croydon, Surrey 
Sanderstead 3555/6 


high voltage 
regulated power by BRANDENBURG 


NOVEMBER 196! 


OUTPUT 
10 to 100 Kilovolts at | mA. 
10 to 100 Kilovolts at 2 mA. 


INPUT ALL MODELS 


ALL OUTPUTS 
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V type 
regulated 
power supplies 


GOOD VENTILATION, EASIER 
ACCESS. An improved Brandenburg 
design. The illustration shows two 
models on one frame measuring 

17}” x 17}” x 7”—one of many 
methods of mounting these units. 

All models are voltage stabilised. 


Reversible. 
0.1 ohm. 


0.02%, against 
Less than 2 mV. 
All A.C. outputs can be paralleled. 
In flanged, open chassis, with frames 
available for converting all models 
to front panel mounting. 

200, 250, 300 and 350 volt models 
available. Order thus: V300 100— 300 
volts at 100 mAmps. Lower and higher 
voltages and currents also available. 


polarity 
effective 
resistance 
stability 
ripple 


10' 


mains change. 


Prices on application. 





dimensions 


Models 


output A.C. 


oD W. H. 


ex works 





100 mA. 
200 mA. 
350 mA. 
500 mA. 


4x 6.3V, 1.5A 
4x 6.3V, 1.5A 
2 x 6.3V, 5A 
2 x 6.3V, 5A 








1S}” x 53” x 6} 
153” x 53” x 63” 
1S}” x 74” x 74” 
Two chassis, each 
152” x 53” x 6}” 





£37 10 
£48 10 
£64 


£80 


| amp. | complete with 19” 
2 amp. f front panel, handles and frame 








current stabilised 
models 


types C300 /C400 


Continuously variable. 

Better than 0.1%, against 10 
mains change. 

Less than 0.5°,, for 30 minutes. 


Enquiries are invited for similar 
specifications. 


output current 
Stability 


Drift 





dimensions 

D. W. H. 
14” x 19% x 105” 
17)" x 19” x 12)” 


output 
current 


50-300 mA 
50-400 mA 


output 
voltage 


500 max. 
600 max. 


ex works | 


£145 
£185 




















INPUTS Voltage regulated and current 


stabilised models will soon be available. 
Preliminary enquiries invited. 


BRANDENBURG low voltage 


regulated power 


ELECTRONIC ENGINEERING NOVEMBER 1961 





EE 39 043 for further details 


scintillation | : “ 

and proportional =>. 
counter supplies oats ae 
type CS 160 


stability Better than 0.1% for +7%, mains change. 
oe Less than 1,000 ohms. 
ripple Less than I2 mV. peak to peak. 
—— Less than 0.1% over 24 hours. 
Fitted with two potentiometers, each 
giving 500 volts to 2 kilovolts output, 
with coarse and fine controls. Input to 
potentiometers metered by Ernest 
Turner Model 703. On 19” x7” P.O. 
panel, enclosed for rack mounting 
or bench use. 


£195 ...... 
type CS 3520 


stability 0.1°. against 10°, mains change. 
regulation 0.!°,, no load to full load. 
ripple Less than 10 mV. peak to peak. 
polarity Negative output, positive grounded. 
In totally enclosed case with P.O. Panel 
19” x 103”. 





transistorised 
variable power 


type TC 302 


current 2 amps. 
impedance Less than 0.1 ohm. 
regulation 0.1%, against +5°., mains change. 
ripple Less than 2 millivolts. 

Voltage and current metered by 
Ernest Turner Model 703. 
Dimensions: Depth 9”, width 17}”, 
height 7}”. 


Further specifications and quotations 
available on request. 





COMPOSITE POWER SUPPLIES 


Brandenburg give prompt delivery on individually } ‘ {UT} ” 

specified rack units. These units may incorporate a 

number of standard and special high and low voltage BRANDENBURG LIMITED, 

and transistorised regulated supplies. 139 Sanderstead Road, South Croydon, Surrey 
Prompt quotations available on enquiry. Sandesesnad 3555-6 


—and special purpose supplies 


BRANDENBURG 


NOVEMBER 1961 ELECTRONIC ENGINEERING 








EE 39 044 for further details 





4 < 
: : ; » mm 
, SILICON 
os 99.9999¢ 
= \ = 
ye / 
ee \/ | 
Ya 
a / 
? ea Pa | 
ae | x 
ae Fs \ 
SS RE aaa Ne 
Pe | : 
Pas of High purity / / 


e Polycrystalline lump Type “P” crodes 1 
' 


°o 

oo 

< e Polycrystalline rod Type “P” credesa 

: e 
: e Monocrystals float zone or pulled, Type “P” or “N” 


UPSIL LTD Marshgate Lane, London E. 15 - Tél. : Maryland 7711 
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‘Sound Power’ is uniquely a Mallory achievement. 
It introduces a dry cell system from which you can get 

a constant voltage discharge over a very long life. 

Such performance has never before been feasible with a dry cell. 
Only Mallory batteries are designed to provide it. 

These miniature sources of energy are packed with 

more capacity per unit size than conventional batteries, 

They do not leak. Their power supply is always steady... 


so u ri d it never fades in use, never dies on storage, 


never varies with temperature change. 
p owe r Mallory batteries with ‘Sound Power’ characteristics 

are a most important development for all designers 
of transistor circuitry and all manufacturers who wish 
to miniaturise their products and retain full power. 














—the greatest battery design development 






since Leclanche! 






ZM 401 
Actual size 





Manufacturers are advised to consult Mallory at 
the design stage so that full benefit can be gained from 
the world’s most space-saving source of power. 


Please write for literature to Mallory Batteries Limited 


33 Duke Street London W.1 
M y 


miniature batteries for powerful applications 
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CC 


( 


= 
ca 


(({ 


i 2 RAT OCT IPF SE (ROCH BO A:4-8). £081 T.E OD 
CRAWFORD SPRING WORKS =: NORMAN ROAD - ROCHDALE 
‘PHONE: ROCHDALE 40415 "GRAMS: “RECOIL” ROCHDALE TELEX 63178 


CW.5379 
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plan with Plannair 


Make Plannair a member of your own design team. 
Many manufacturers requiring temperature control by 
planned air movement are realising the need to consider 
this special problem at an early stage—and are calling in 
Plannair, the air movement specialists, to sit in on their 
first planning meetings. 

The strength of Plannair lies in the ability of its design 
engineers to solve complex air movement problems and 
to design blowers which will provide the right amount of 
air in the right place for temperature control in specific 
projects. Size, weight and performance are the prime 
; considerations and these are skilfully balanced in every 
f designed-for-purpose Piannair Blower. 





Piannair Limited, Windfield House, Leatherhead, Surrey Tel: Leatherhead 4091 


PLANNAIR 





@ PLA 
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Relay’s better hal 


Quality control is continuous throughout the 
RELAY/CONTACTOR TYPE Q.51 Pasen Pending 


B. & R. manufacturing process. We test the GAA. Agerevel anplied far. This 4.0. cperated 
unit has n Gostense to comply with Bas Ti5— 


materials, the machinery, the operator, the 1956, Clause 5-6 Class IV, being suitable for 440 volts 
50 c/s eo ~ > se Seaton’ with an inductive 10 amp 
Ss 


component parts and the production line. si 4{ 2 Bank) and Q$13(3 Bank), The coll may be 
A removed quickly and easily without disturbing the 
And we test every relay individually body of the relay and the contacts are readily 
interchangeable 
for final performance. GOEL. Suitable for voltages up to 440 volts 80 o/s. 
In fact, it is no exaggeration to say that a full G Bank) 10-90 ms. Drop-out (2 Ce ae a 
lank) 


50% of the manufacturing time spent in CONTACTS Silver cadmium oxide rated at 10 amps 
415 volts 50 c/s 


producing a B. & R. relay is spent in testing. TROPICALISATION. The relay may be tropical- 


Which is what B. & R. mean when they ts mg 10.00 Rising type captive clamp vo Bow 
talk about reliability. anenee. & a ae 


& 
TEMPLE FIELDS, HARLOW, ESSEX 


Telephone : Harlow 25231 /4 Member of the Gas Purification Group 
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we 
have 
greatly 
EXTENDED our 
range of 
PTFE COVERED 
INSTRUMENT 
WIRE and 
SLEEVING 














Our range of PTFE covered instrument wire 

now includes Type A and Type B (to Ministry of 
Aviation Specification EL 1930, Issue 3). 

Type A is lapped and Type B is extruded. With 
both methods of covering we employ precision 
techniques and both types of wire are guaranteed 
concentric. We hold full Type Approval for 

their manufacture. 

PTFE sleeving will solve your space, weight, 
temperature and electrical problems. It is available 
in sizes from 0.013 in. internal diameter with 

wall thicknesses from 0.006 in. 

PTFE covered instrument wire has the following 
advantages which make it ideal for wiring a wide 
variety of specialised electronic equipment. 

















* High dielectric constant permits use of thinner 
sleeving to save space and weight 

* Extreme resistance to corrosion 

* Practically frictionless 

* Wide working temperature range 

* 11 single and over 19 bi-colours 

* Delivery from stock 


C iL X 


Associated Electrical industries Ltd - Radio & Electronic Components Division PD 17 - 155 Charing Cross Road - London W.C.2. 
Ta't7/43 
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STANDARD RANGE OF CHOKELESS STABILISED POWER SUPPLIES — SERIES D.1 


These units can be supplied in various models to 
provide D.C. output up to 500 volts and maximum 
current up to 300 m/A. 


Both output terminals are insulated from the 
chassis and therefore either positive or negative 
supplies may be obtained. 


The standard model is supplied as an open chassis 
for inclusion in other equipment. Alternatively, 
they can be supplied for rack mounting or fitted 
in a ventilated mild steel case as a portable bench 
apparatus. 


Valves are all normal commercial types, and there- 
fore, replacements may be obtained without undue 
delay. 


BASIC TYPE OPEN CHASSIS MOUNTING. 


Open Type ‘C’ Core 
Transformer. Transformer. 
GENERAL SPECIFICATION (ALL MODELS) Electrolytic Paper 
Smoothing Smoothing 
MAIN INPUT. Condenser. Condenser. 
200-250 volts 40/60 cycles Single Phase A.C. f£« 4 


200 volts 50 beni as 3 
STABILITY. 250 yeas 50 mere jas ieo 3 
With respect to mains output does not vary by more than 0-!°,, 
for a mains fluctuation of + 10%. 


RIPPLE. 
Not more than | m/v. 


SOURCE IMPEDANCE. 
Not more than +25 OHMS. 


HEATER SUPPLIES. 

6-3 voits all Centre Tapped. 
Up to 200 m/a output 2 x 3 amps. 
Over 200 m/s output 2 x 4 amps. 


sw 
= 


» 100 
250 ,, 100 
» 100 
100 
100 


88 
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TYPE ‘A’ 
A continuously variable output minimum 75 volts to maximum as above with current restricted to 70% maximum when output 
volts are below 40% maximum. 


ADD i0 Os. Od. to basic price, please add letter ‘A’ to basic type No. 
ADD £7 10s. Od. for front panel units, please add letter ‘F’ to basic type No. 
ADD £15 Os. Od. to basic price for totally enclosed and ventilated metal cabinet and add letter ‘T’ to Basic type No. 


WE RESERVE THE RIGHT TO ALTER PRICES AND/OR SPECIFICATIONS WITHOUT NOTICE. 


A.C.M. ELECTRONICS LTD. 61, OSBORNE ROAD ACTON, LONDON, W.3. 
ACOrn 6931 (3 lines) 
M.0.A. and A.R.B. Approved 
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Standard heat-sinks 


A wide range of power transistors and related semi-conductor 
devices can be efficiently cooled at low cost with Marston Stand- 
ard Heat-Sinks. These inexpensive heat-sinks use the principle 
of natural convection. 

Two basic shapes give flexibility in meeting thermal and installa- 
tion problems. Either the high or low fin type is available in 9 
different lengths. This gives a selection of 18 heat-sinks with 
thermal resistances from 1°c/watt to 34°c/watt in free air. 
Detailed performance figures and specifications are available on 
request. 
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MARSTON EXCELSIOR LTD 


(a subsidiary company of imperiai Chemical industries Ltd) 
Armley Road, Leeds 


(Head Office: Fordhouses, Wolverhampton) 
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SILICONE 
ROUND-UP 





MS Silicones are everywhere in electronics. Their virtuosity is 
based on three outstanding characteristics: EXCELLENT DIELECTRIC 
PROPERTIES, HEAT RESISTANCE and WATER REPELLENCY. 


Silicone Glass Laminates . . . with high arc resistance and 
consistently low dielectric losses . . . Cold-Cure Silastomer . . . 
a liquid silicone rubber that sets at room temperature, encap- 
sulates, seals and fills voids, serviceable from —50°C to + 250°C 
. . . Silicone Insulating Sleeving designed for continuous operation 
up to 180°C. . . Silicone Resins for resistor coatings that are hard, 
heat-resistant and water repellent . . . and there’s MS 4, a non- 
melting grease, excellent dielectric, highly water repellent, a 
preservative for rubber and plastics . ALL VERSATILE MS 
SILICONES for reliability and long operational life—in all types of 
electronic equipment. 

MS Technical Service Department exists to advise you on 
problems that silicones might help to solve. Consult our team of 
experts who have a real understanding of the application of 
silicones in industry based on ten years of experience. 

Write for detailed information on any one of the products 
mentioned here or for our new, illustrated booklet “Silicones in 
Electronics” (A 13). 
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MS were first in the field of British silicones, and 
this experience is reflected in every MS product. 


MS) 
MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


first in British Silicones 


68 KNIGHTSBRIDGE - LONDON - SWi 
TELEPHONE : KNIGHTSBRIDGE 7801 
Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. 


Agents in many countries. 
P uss 19 
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Digital measurement 


...and DC 


BE Digital Voltmete:, 
type BIE 2114 


NOVEMBER 


Decimal in-line display 
(4-digits, polarity and decimal 
point) 

+ | millivolt to + 999-9 volts 
in three ranges 

Accuracy 0-05 

103 milliseconds conversion 
time 

Automatic range selection 
with indication 

Greater than 50 megohms 
input impedance on the lower 
range 

Integral in-line printer drive 


BE Digital Voltmeter, 


type BIE 2116 


@ Decimal in-line display 
(5-digits, polarity and decimal 
point) 
10nV to 0999-9 volts in § 
ranges 
Accuracy 0-01 
90 milliseconds conversion 
time 
Automatic range selection 
with indication 
Input impedance 
10 megohms on all ranges 
Integral in-line printer drive 


Please write for full particulars 


BLACKBURN ELECTRONICS LIMITED 


BROUGH, YORKSHIRE 


of AC... 


EE 39 053 for further details 


Newly introduced, the BE transistorised AC/DC Converter, 
BIE 2171, permits the measurement of AC voltages with a 


precision of 0-1% 


of full-scale deflection. The 


instrument 


converts AC voltages into DC voltages equivalent to either the 
peak or rms (sine wave only) value. Readings can be taken 
directly from the meter on the front of the instrument, or the 
output can be coupled to one of the BE Digital Voltmeters, 
types BIE 2114 (4-digit) and BIE 2116 (S-digit). 


Specification of BIE 2171 


Frequency range and accuracy 


Input impedance on all ranges 
Input 
Input ranges (manually selected) 


Output on all ranges 
Calibration 


Long-term drift 

Gain stability 

Temperature range (ambient) 
Power supply 

Overall dimensions 

Weight 


Member Company of Hawker Siddeley Aviation 


1961 


49 
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40 c/s to 30 kc/s, 01 
20 c/s to 100 ke/s, 0°25 

1 megohm, 30uuF 
Single-ended 

ImV to 10mV (accuracy 1 
10mV to 100mV 
100mV to | volt 
1 to 10 volts 
10 to 100 volts 
100 to 1000 volts 


1 to 10 volts 

Manually selected: peak or r.m.s. 
(0°707 peak) 

Less than 0°1”°. of f.s.d. 

0°1°% of gain setting 

0 to 50°C 

110/250V, 50 c/s 

23°25” x 8°5” 

26 Ib (approx) 


of f.s.d.) 
accuracy 

01% of 

| f.s.d. 


14°25° 


TELEPHONE: BROUGH 121 
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Chassis Plate 


t into the .052 inch holes 


These provide lead-through terminal points to which several connections 


can be made, and they can be moved and re-used as required. 


eeeeeeeseeeee 
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PLATES FOR 
TRANSISTOR 
AND 
PRINTED CIRCUIT 


Chassis Plate No. 4 (LK-141). 
For manufacture of finalised circuits for ‘one off’ electronic equipment. 


Nos. 4or 5. (LK-I5/). 
Soldering pins (LK-301) are supplied, which are tapered to push fi 


in these plates. 


Fe SS Se SE eS SY he, oo oe 


eeeeeeeeeeeeeeeeeeseeeeeeeeseseseneeesese 
eeeeeeeeaneeeeeeeeeeeeseeeeeeeseseeeee 


eeeeeeenene ee ee eeeeeeeeeeeeeeeeeeeees 
eeeeeeeeeeeeeeeeeeeeeeeoeoeeeeeeeeeed 


eeeeeeee eee ee eee e eevee eeees 


eeeeseeeeeeeeeeeaeeeeeeenee€ 
For developing and proving prototype circuits quickly and cheaply before finalising 
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for production. 


y 
cheaply from a standardised range of parts—for full details write for free Handbook. 


These two additions to the Lektrokit system provide the easiest and most versatile mounting 
The Lektrokit Electronic Construction System enables circuits to be built quickly and 


arrangements for transistor and printed wiring assembly. 
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NEW CERAMIC 


POWER TRIODES 
for industrial R.F. heating 


The forced air cooled triode type 3J/187E and the all-ceramic 
water-cooled 3RC/223E are the latest additions to the STC 
range of industrial valves. STC industrial valves have an out- 
put power range of from 4 to 48kW and most types can be 
supplied in versions appropriate to the type of cooling pre- 
ferred, i.e. forced-air, water or vapour. 

A comprehensive range of ancillary equipment is also 
available. 


<8 


3J/187E SRC /223E 


The valves in the STC industrial range have been— 
PROVEN for their high efficiency 
PROVEN for their aptitude to the exacting tasks in 
industrial applications 
PROVING the value of the large safety margins in anode 
and grid dissipation. 

These NEW TYPES have ALL these advantages— 
PLUS greater reserves of cathode emission to tolerate 
temporary variation in supplies up to +5%. 
PLUS a shorter stem for ease of cavity mounting. 
PLUS the ability to operate up to 120 Mc/s. 


ABRIDGED DATA 





Pa Output 
Type Vi 4 gm. kW. kW. 





3J/187E 5 12 22 6 3 7 





3RC/223E* 8 12 60 6 12 24 





*Electrical characteristics identical with type 3R/222E except for increasea 
filament current. 


For full details obtain Data Sheets from Commercial 
Dept., STC Valve Division, Brixham Road, Paignton, Devon. 
EE 39 I for further details 


GOLD-BONDED 
DIODES 


A range of germanium gold-bonded diodes has been intro- 
duced for use in computer and switching circuits. Their 
combination of high forward conductance, high reverse 
resistance and good switching characteristics make them par- 
ticularly suitable for these applications and their extremely 
small size is an added advantage. 

STC gold-bonded diodes are sealed in miniature glass en- 
velopes and have a double-ended coaxial configuration. 

They are coded DK10, 11, 12, 13, 14 and 15. The typical 
figure for charge storage with a forward current of 10mA is 
3 x 10°* coulomb for the DK10, 11 and 12, and 6 x 10°'° 
coulomb for the DK 13, 14 and 15. The low storage and junc- 
tion capacitance characteristics of the DK 13, 14 and 15 make 
these diodes ideal for fast switching circuits 


Brief characteristics are given below: 





Max. Reverse 
Reames Current (A) _— Reverse 
at +1V at—10V | atMax. Voltage Rating 
(mA) Reverse (Volts) 
Voltage 


Min. Forward 








70 10 





50 35 





60 














For further details ask for Data Sheets from STC Transistor 
Division, Footscray, Sidcup, Kent. 
EE 39 2 for further details 
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CRYSTALS MOUNTED 





IN HERMETICALLY SEALED METAL CANS 


The STC standard range of quartz crystals includes a group 
of crystals mounted in metal cans. These units are manu- 
factured to the limits laid down in the Defence Specification 
(DEF. 5271) and are designed for use with mobile equipments, 
where large variations of climatic and environmental con- 
ditions are experienced. 

Each unit consists of a quartz vibrator mounted in a metal 
can which is filled with an inert gas and hermetically sealed. 

The physical dimensions of the quartz element control 
the frequency at which it will vibrate, thus these dimensions 
determine the frequency range that can be contained by any 


holder. 


The STC range of holders is: 
4202 


4044 4019 4046 


STC Holder Type 


The range of frequencies covered by each type of holder is as 
follows: 





sTc Dimensions (in.) 
Holder 


Type 


Frequency 


Range Width Breadth Height 





4044 100 kc/s to 20 Mc/s 1-187 | 0-455 1-280 





145 kc/s to 20 Mc/s 





1 Mc/s to 100 Mc/s 





5 Mc/s to 100 Mc/s 





4203 5 Mc/s io 100 Mc/s 





Write for further details to the STC Quartz Crystal Division, 
Temple Fields, Harlow, Essex. 


EE 39 3 for further details 





PERMALLOYS AND PERMENDUR 


PERMALLOY ‘C’ 

for highest initial permeability, useful for wide-band frequency 
transformers, current transformers, chokes, relays and mag- 
netic shielding. 


PERMALLOY ‘B' 
has lower initial permeability than Permalloy ‘C’ but has a 
higher value of flux density. It 


MAGNETIC MATERIALS 


V-PERMENDUR 

for high permeability with a very high value of maximum flux 
density. Finds special application for use as high quality 
receiver diaphrams, also motor generators and servo- 
mechanisms in aircraft where weight and volume are im- 
portant factors. 





is suitable for use where high 
permeability to an alternating field 


PHYSICAL PROPERTIES AND GENERAL MAGNETIC CHARACTERISTICS 





superimposed upon a steady polar- 


Permalioy ‘8’ 


Permalloy ‘C’ Permalioy ‘D’ Permalioy ‘F’ V-Permendur 





ising field is required. eset Grevity 


eee pee t - 
ome micrehms per cm cube 
eyeing ay sstivit ithout Initial permeability uo 
or very 12 resistivity wi ou Maximum permeability 
undue lowering of the maximum wmax 

; iati Magnetising force 
flux density. Variation of permea- nen bead 
bility with frequency is small. Ideal 


Maximum flux density-gauss 
for H.F. applications. Coercive force in oersteds 


for Binax =§ 000 gauss 


PERMALLOY ‘F' for Bg, = 5 000 gauss 


very rectangular hysteresis loop 
with a retentivity of at least 95% cycle for B= 5 000 gauss 
of its saturation value; high flux Total loss in watts/Io for 
density and low coercive force. Ideal imax > 000 gauss 50 c/s 
for saturable reactors, magnetic [f° '* stect 


Hysteresis loss in ergs/cc/ 


83 88 8-15 84 82 


55 60 90 26 26 
2 000 to 4 000 


15 000 to 40 000 


0-20 to 0-40 
16 000 8 000 13 000 14 000 24 000 


0-15 0-03 0-15 0-05* 2-3¢ 
4000 3 500 3 500 13 000* 


160 40 200 220* 


6-11 0-04 0-2 0.3* 


15 000 to 40 000 1 800 to 3 000 400 to 1 000 700 to 1 000 


50 000 to 150000 §=612 000 to 20000 §=— 200 000 to 400000 §©8=—_ 3: 000 to 6 000 


0-025 to 0-04 0-2 to 0-5 0-63 to 0-10 2-0 to 6-0 





amplifiers, digital computers, mem- 
ory devices, etc. 





* for Baax 4 000 gauss t for 8, 


- 20 000 gauss 








Write for Technical Data Sheets to STC Magnetic Materials Dept., Edinburgh Way, Harlow, Essex. 
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SILIGON JUNCTION 
POWER 
RECTIFIERS 


RS5 SERIES 


This SenTerCel device incorporates a diffused silicon junction 
in a stud ended hermetically sealed case of rugged construc- 
tion. Rated at 5 amperes, it is designed for use with a heat 
sink and can be supplied in stacks ready for insertion into 
equipments. 





Type RSSOA | RSSIA| RSSZA| RSS3A| RS54A| RSS55A 
i 





Crest Working | | 
Voltage 50 | 100 {| 150 | 200 300 400 





CHARACTERISTICS (Maximum Values) 

Forward Volts drop at 5A d.c. (25°C) 1-3V 
Reverse current at C.W.V. (25°C) 100nA 
Reverse current at C.W.V. (100°C) 750uA 
Maximum mean dissipation (100°C) 7:-5SW 


TEMPERATURE RATINGS 


Maximum stud temperature (at max. dissipation and using 
suitable heat sink) 100°C 
Storage temperature —40°C to + 150°C 


ELECTRICAL RATINGS (Maximum Values) 


Continuous forward current (d.c.) 5-5SA 
Rectified forward current (half wave resistive load) SA mean 
Surge current for 5 milliseconds 100A peak 


The RSS Advance Leaflet, which will be sent free on request, 
gives detailed information of cooling arrangements, electrical 
characteristics and rating in various circuits under differing 
load conditions, and is available from STC Rectifier 
Division, Temple Fields, Edinburgh Way, Harlow, Essex. 

EE 39 5 for further details 
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OIL-FILLED 
PAPER CAPACITORS 


STC Oil-filled Paper Capacitors are manufactured with 
rectangular and tubular construction. Both types provide a 
range of capacitors offering a high stability of electrical 
characteristics over an extensive life at operating tem- 
peratures of from —40°C to 100°C. 


Sintered glass compression type seals are used on the tubular 
types and the rectangular cases have Corundite sealing. The 
oil-filled construction renders the capacitors suitable for a.c. 
or d.c. applications and the design is such that the devices will 
withstand severe vibration conditions. The capacitors conform 
to Category H.1. of RCS131 and BS2131. 


TUBULAR METAL CASES 


Capacitance Range: 0-0033 uF to 1-50 uF 
Voltage Ranges: 100V to 350V d.c. 75V to 250V a.c. 
Capacitance Tolerance (20°C): 

Up to 0-01 uF +t 25% 

Greater than 0-01 uF + 15% 
Insulance at 300V after | min: 5000 OF, or 25000 MQ, 
whichever is less 
3 times the rated working 
voltage at 70°C 


RECTANGULAR METAL CASES 


D.C. test voltage: 


Capacitance Range: 0:25 uF to 10-0 uF 

Voltage Ranges: 150V to 1 SOOV d.c. 75V to 750V a.c. 
Capacitance Tolerance (20°C) + 15% 

Insulance at 300V after | min: 5000 QF, or 25000 MQ, 
whichever is less 

3 times the rated working 
voltage at 70°C 


D.C. test voltage: 


Write for Technical Data Sheets to STC Capacitor Division, 
Brixham Road, Paignton, Devon. 


EE 39 6 for further details 


Standard Telephones and Cables Limited 


COMPONENTS GROUP 


FOOTSCRAY SIDCUP KENT 





EE 39 058 for further details 


a |RANODUGTORS 


This range of high performance transductors will solve your 
magnetic amplifier problems on automatic systems where speed, 
frequency or voltage is to be controlled. 


ew! 

a5 silicon-iron cored trans- si 
ductors operating from 240 V 50c's HANS 
supply giving outputs of 1 kW, 2 kW, 
5 kW, 5 kW and 8 kW respectively. 


ROUP OF COMPANIES 


Gunnels Wood Road, Stevenage, Herts. <a “ a 
Tel: Stevenage 981 Telex: 82159 Sanders, Stev W.H. Sanders (Electronics) Limited 
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_ All your switching 


requirements are 
met by the BLUE 


Six sizes with 
load ratings of 10, 20, 40,60, 100 and 
200 amperes. Higher ratings are avail- 
able for certain applications. 


Switches of different ratings may be 
joined together as a single assembly 





(CHILTON? 
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The unique construction of Chilton Blue Line 
Rotary Switches enables rapid assembly of 
custom-built switching arrangements for any 
duty, and permits complete standardisation of 
switching in customers’ products. Up to 200°, 
increase in multi-circuit control capability from 
a single switch is possible, with economy of 
space and great reduction in component costs. 


Angular move- 
ments of 10°, 15, 20°, 
30°, 36, 45 +~and 90 
are available giving Ganging permits 
from two to thirty-six Operation of up to 96 contacts from 
positions one operating handle. 


Rotary solenoid drives 

Interiocks between enable switches to 

switches, push pull replace complete 

devices, push.or pull to turn inter- systems of relays and 
locks etc. available contactors. 


Write for literature on the world's most versatile switches and 
let Chilton advise you on your current switching problems 


BLUE LINE ROTARY SWITCHES 


CHILTON ELECTRIC PRODUCTS LIMITED 
Hungerford, Berks. Telephone: Hungerford 237/8 
London Office: 19, Old Queen Street, London SW1. Tel: TRAfalgar 2239 


AP/105 
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NEW S88 LONDON 
TT EX-STOCK SERVICE 
aay  —BY CROFTS 








THE CROFTS TECHNICAL 


To meet the ever increasing demands for replace- 
ment power transmission equipment components, 


Crofts (Engineers) Limited announce the opening 
of their new Ex-stock service at 36-42 Tanner 
Street, Bermondsey, London, E.C.|. 


LIAISON BRANCH, WHICH 
EXISTS TO ADVISE ON AND 
HELP IN ALL PROBLEMS OF 


POWER TRANSMISSION WILL 
CONTINUE TO OPERATE 
FROM THE TANNER STREET 
CENTRE. 


WE HOPE YOU WILL MAKE 
FULL USE OF CROFTS 
SERVICES DESIGNED TO 
ASSIST PRODUCTION. 


The following power transmission equipment 
will always be available-immediately-at that 
address:- 


Universal Worm Reduction Gears; Flexible 
and Rigid Couplings; Shaft-mounting Gear 
Units; Collars and Plummer Blocks; Light 
Power Worm Gears; ‘Radiation’ Worm Gears; 
Variable Speed Pulleys; V-rope Pulleys; and 
Drives; Timing Belt Drives; Machine-cut 
Gears; Taper Flushbushes; Slide Rails. 


FOR EX-STOCK SERVICE PHONE HOP 7751-4 
CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
36-42 TANNER STREET, BERMONDSEY, LONDON, S.E.! 
Telex 23315 








Telegrams: ‘‘Croftpul London Telex’’ 


Grams: ‘‘Crofters Bradford Telex’’ Telex 51186 


IPSWICH, LEEDS,” LIVERPOOL, LONDON” 
* STOCKHOLDING BRANCHES 


HEAD OFFICE: THORNBURY, BRADFORD 3, YORKSHIRE Tel: 65251 (20 lines) 
BRANCH OFFICES: BELFAST, BIRMINGHAM,” BRISTOL, CARDIFF, DUBLIN, GLASGOW,” 
MAN CHESTER,* NEWCASTLE, NORTHAMPTON, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT 
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"Belli no-Lee” 


COAX IAL Safe—tough—this insulated version of our well-known coaxial plug, 


L734/P/Al, is shrouded in black nylon, and there are no exposed metal 
parts when the plug is inserted in its socket. Besides being an excellent 


ed LU is had & insulator, nylon has great mechanical strength, and this lightweight 


component will support the full weight of a grown man without breale 


SOCKETS * ing. Insulated fixed socket, L603. 


_— - L781/P2 INSULATED FREE PLUG 
Belling-Lee’’ coaxial connectors are de- 


signed to provide the most efficient general Specification: BS 3041: 1958 
purpose terminations possible for solid impedance: 70 ohms 
dielectric or semi-air-spaced cables be- 
tween }” and ,j,” outside diameter. 





Contact resistance: < 2 milli-ohms 
Temperature range: —40°C to + 70°C 
L734/P/Al_ Free Plug Weight: 5 gm (0.18 oz.) 

L781/P2 Insulated Free Plug 

L604/S/Cd Fixed Socket 

L734/S_ Fixed Socket (Flush Mtg.) 

L1498 Printed Circuit Socket 

L603/A Ins. Fxd. Socket (Black) 


L603/B_ ins. Fxd. Socket (Nat. 
Polystrene) 


L734/J/Al_ Free Socket 
L617 Bulkhead Adaptor 
L421 Bulkhead Socket 
L616 Line Coupling 


PRINTED CIRCUIT 
SOCKET (COAXIAL) 


L.1498 PRINTED CIRCUIT COAXIAL SOCKET 


Keeping abreast of modern trends in construction, this 
inexpensive socket for printed circuitry extends the range 
of applications of our standard coaxial connectors on 
which the R.C.M.F. Standard and B.S. 3041 were based. 
This deservedly popular series of connectors has been 
almost literally “right in the picture” from the earliest 
days when television receiver manufacture in this 
country acquired the status of an industry, setting a 
standard so high that it has met equal success in the 
Weight: 3 gm. (0.! oz.) field of instrumentation, and has been granted quality 
Mating plugs: L781/P2 and L734/P/Al approval for use by H.M. Services. 


Material: Outer—brass 
Inner—phosphor-bronze 
Insulant—polypropylene 

Finish: Outer—cadmium-plated 

Inner—silver-plated 


Most *' Belling-Lee "’ products ore covered by 
potents or registered designs or applications. 


TERMINALS - PLUGS & SOCKETS*® - GLASS SEALS BELLING LEE LTD 
NFEIF ] y FNGLAN 


CIRCUIT PROTECTION DEVICES GREAT CAMBRIDGE R 
INTERFERENCE FILTERS - RECEIVING AERIALS — —— 
‘* PRESTINCERT "° COMPONENTS Telephone: Enfield 5393 


Telegrams : Radiobel, Enfield 
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Chosen as the ideal material for these intricate 
mouldings for the RGD Television set. 


For surface Finish 
which enhances the prestige look of the set. 


For Impact Strength and 

Dimensional Stability 

a frame which resists distortion and protects the 
fragile interior. 


For good Mouldability 


Because of its toughness, Bextrene mouldings can 
be ejected without fracture from 
really intricate dies. 


Screen surround and mask for television set moulded 
in two interlocking sections by Halex for R.G.D. 
(Radio Gramophone Development Co. Ltd.) 


Write for publication No. 582 to Bertrene BC 15 is available in a wide range of attractive colours 
rite Jor pu a € é » 002 


BX PLASTICS LTD.. The British Xylonite Group, Manningtree, Essex. Tel: Manningtree 401 
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Chosen as the ideal material for these intricate 
mouldings for the RGD Television set. 


For surface Finish 

which enhances the prestige look of the set. 
For impact Streneth and 
Dimensional Stability 


a frame which resists distortion and protects the 
fragile interior. 


For good Mouldability 

Because of its toughness, Bextrene mouldi 
be ejected without fracture from 

really intricate dies. 
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BX PLASTICS LTD.. The British Xylonite Group, Manningtree, Essex. 


Tel: Manningtree 401 
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TRANSFORMER This series of standard input transformers meets the needs 


of matching source impedance to the initial stages of an 
audio amplifier. Windings are totally enclosed in compact, sturdy 
metal cases. Induced hum problems are countered by astatically- 
wound coils with electrostatic screens between primary and 
secondary windings: coil and core being within mumetal case. 
Multi-ratio types of input transformer provide alternative im- 
pedances and ratios in one plug-in unit. 


For full information and technical leaflet write to — 


PARMEKO LIMITED - PERCY ROAD ~- LEICESTER telephone 32287 
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TRANSFORMERS This series of standard input transformers meets the needs 


of matching source impedance to the initial stages of an 
audio amplifier. Windings are totally enclosed in compact, sturdy 
metal cases. Induced hum problems are countered by astatically- 
wound coils with electrostatic screens between primary and 
secondary windings; coil and core being within mumetal case. 
Multi-ratio types of input transformer provide alternative im- 
pedances and ratios in one plug-in unit. 


/ 


PARMEKO LIMITED - PERCY ROAD - LEICESTER 
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ELECTRICAL INSULATION 
MADE FROM 


SAMICA 


*“SAMICA”’ is mica paper having a high 
degree of uniformity in both electrical and 
mechanical characteristics. Samicanite 
and Samicafolium areinsulating materials 
prepared by impregnating ‘‘Samica’’ with 
high grade bonding agents, with or with- 
out the addition of backing material. 


TAPE Samicanite tapes can be supplied impregnated with silicone, 
epoxide, polyurethane or alkyd resins and backed with glass fabrics either 
0.001” or 0.002” in thickness. 





FLEXIBLE MATERIAL Flexible Samicanite is available in various 
combinations with presspaper, ‘‘Melinex’’, ‘“‘Terylene’’, glass fabrics and 
Empire varnished materials. They may be bonded with silicone, epoxide, 
polyurethane or alkyd resins. 





FOLIUM Samicafolium is available with either shellac or epoxide bond. 





MOULDING MATERIAL Various grades of moulding Samicanite are 
available with shellac, silicone or epoxide bond. 





BOARD Hard Samicanite boards are manufactured with epoxide, silicone 
or alkyd bond. 





aA eae O TUBES AND MOULDINGS These are manufactured from Samicanite 
with various bonds including shellac, epoxide and silicone. 





Insulating materials based on ‘“‘SAMICA” are available in Great Britain, Northern Ireland, Eire and most of the British 
Commonwealth through The Micanite & Insulators Co., Ltd., the sole licensee for these territories. ‘‘Samica’’ is our 
registered trade mark. ‘‘ Melinex”’ and “‘Terylene”’ are registered trade marks of I.C.I. 
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ELECTRICAL INSULATION 
MADE FROM 


SAMICA 


“SAMICA”’ is mica paper having a high 
degree of uniformity in both electrical and 
mechanical characteristics. Samicanite 
and Samicafoliumareinsulating materials 


repared by impregnating ‘‘Samica”’ with 
pre} 


high grade bonding agents, with or with- 
out the addition of backing material. 


TAPE Samicanite tapes can be supplied impregnated with silicone, 
epoxide, polyurethane or alkyd resins and backed with glass fabrics eithe! 
0.001” or 0.002” in thickness. 





FLEXIBLE MATERIAL Flexible Samicanite is available in various 
combinations with presspaper, ‘‘Melinex’’, ‘“*Terylene’’, glass fabrics and 
Empire varnished materials. They may be bonded with silicone, epoxide, 


polyurethane or alkyd resins 





FOLIUM Samicafolium is available with either shellac or epoxide bond. 





MOULDING MATERIAL Various grades of moulding Samicanite are 
available with shellac, silicone or epoxide bond 





BOARD Hard Samicanite boards are manufactured with epoxide, silicone 
or alkyd bond. 





aA C_) O TUBES AND MOULDINGS These are manufactured from Samicanite 
with various bonds including shellac, epoxide and silicone. 





ELEC 


Insulating materials bs don “SAMICA" are available in Great Britain, Northern Ireland, Eire and most of the British 
Commonwealth through The Micanite & Insulators Co., Ltd., the sole licensee for these territories. *‘Samica”’ is our 


registered trade mark Melinex"’ and *‘ Terylene”’ are registered trade marks of I.C.I. 
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Take a look and you'll find... 


FORMICA Industrial Laminates are in today’s most advanced computers. This one, the Ferranti 
Sirius has nearly eight hundred printed circuit boards, all etched from FORMICA copper clad material. 
It’s high quality helps ensure the computer’s complete dependability. 

You'll find rormica Industrial Laminates in all the best of British products from the smallest 
relay to the largest accumulator. High quality is backed by an unsurpassed technical service. 
Formica Limited make paper, glass, fabric and copper clad laminates, engraving material and 


inter-laminate prints. 


FORMICA INDUSTRIAL 
LAMINATES 





ha hh rer trop 


For full information on FORMICA Industrial Laminates, write 


FORMICA LIMITED (Industrial Division) 


84-86 REGENT STREET, LONDON, W.I. 
TELEPHONE: REGeEnt 8020 


*FORMICA is a registered trademark 
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“SCREW GUTUN ING. “THREADING 


RTD. 


SPRAY 


( R.1.0. COMPOUND IN AEROSOL SPRAY FORM. ) 


THE FIRST AEROSOL 
FOR CUTTING 
LUBRICATION! 


This free publication 
gives performance 
details, case histories, 

and technical advice on 
this unique cutting 
lubricant. Write for 
your copy now. 








Dept. G 
RO C OL ' M TE General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, Near Leeds Tel : Garforth 2261. 
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Fast, simple, 


VEROBOARD is the universal wiring board 
that combines all merits of the printed 
circuit technique — without the expense ! 
Simplicity, speed, cheapness, and relia- 
bility are the direct results of the vERo- 
BOARD principle: standard pitching of 
standard-size holes on a resin-bonded 
laminate board backed by bonded copper 
continuity strips. 

The following assembly aids and acces- 
sories are offered to speed and simplify 
the assembly of VEROBOARD circuits even 
further; and to provide even better 
service in use. 


Numeral tape (self-adhesive) for fast, accurate reference 
to positions on VEROBOARD. 1-90 for 18” boards and 
1-30 for boards up to 6”. Part Nos. VB 3021 and VB 3022 


Component Jig for bending wire terminations accurately 
to fit VEROBOARD matrix. Part No. VB 3031 


Plastic Handles for plug-in verosoarD card circuits. 
Part Nos. VB3051 (black) and VB 3052 (red) 


Jumper Links of tinned copper wire for cross connections 
between bonded copper backing strips on VEROBOARD. 
Part Nos. VB 3061 (0-2”) and VB 3062 (0-4”) 


Semiconductor Holders for mounting transistors, etc. 
with plug-in contacts on 0-2” matrix. Part No. VB2011 
and VB 2012 
Valveholder Templates for drilling holes at correct pitch 
and location on VEROBOARD. Part Nos. VB 3041, VB 3042 
and VB 3043 


me VG 
Kh 


accessories 


Extruded Edging in light alloy for strengthening vero- 
BOARD panels. Part No. VB3091 

Plug-in Panels: 4-8” « 5-8” vEROBOARD, gold-plated at 
one end for use with edge connectors. Part No. VB 2001 
Spotface Cutter to make a clean separation where neces- 
sary in copper backing strip. Part No. VB3011 

Design Sheets on high quality tracing paper for designing 
circuits On VEROBOARD and for producing workshop 
prints. Part Nos. VB3071 (18”) and VB 3072 (6”) 
Varicon Connectors which can be used as single point 
contacts or in rows to form connections between 
VEROBOARDS. Available in strips of 20. Part No. VB 3081 
(in line and VB 3082 (right angle). 





for making corners and for slotting to take VEROBOARD panels. 
Part Nos. VB3101 Press, VB3102 Mitre die set, VB 3103 
Slotting die set. 

VEROBOARD Kit contains supply of veroBoarD and 
accessories. 


Notching Tool for Extruded Edging to enable it to be mitred @ 


Cr 
oar 
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is a product of VERO Electronics Ltd., South Mill Road, Southampton. Telephone : 71061/4 
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Quartz 
Crystal Ovens 


STABLE TEMPERATURE ENSURING 
MAXIMUM FREQUENCY STABILITY 


Switching differential 0-0014°C. 
No thermostat 
No thermometer switch 


Orthodox crystal ovens, using thermostats 
or thermometer switches, are available for 
applications where wider temperature varia- 
tions are acceptable. 


MARCONI 


SPECIALIZED RADIO COMPONENTS 


Write for details of crystal ovens and other specialized components 
in the Marconi range, and address your enquiries to: 


SPECIALIZED COMPONENTS GROUP 


MARCONI'S WIRELESS TELEGRAPH COMPANY LTD., 
CHELMSFORD, ESSEX, ENGLAND 
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KASAMA Laboratory Equipment 


PULSE AND SQUARE WAVE GENERATOR 
TYPE 302A 


+ AMP peak output pulse 
015 uS rise time 
0-100 V. positive or negative pulse 


P.R.F. generator ke .. c/sto IMc/s 
Delay... se ki ... @3uS to 1OMS 
Pulse width... “a .. 02uS to IOMS 
Square waves ... me .. 1M0c/sto IMc/s 


DOUBLE PULSE GENERATOR ALSO 
, AVAILABLE 


* * o * * & * e 
HIGH CURRENT TRANSISTOR POWER SUPPLIES 
Output 
current 
Model amperes 
KTV/310 am a ae 10 
KTV/320 
KTV/330 
KTV /340 
KTV/350 
Voltage range: 0-30 V.D.C. 
Stabilisation: 1,000: | 
Ripple: IMV 
Internal resistance: .003 ohm 
Overload cut-out 
Positive or negative output 


Model KTV/310 OTHER TRANSISTOR POWER SUPPLIES AVAILABLE 
& e eo + * € 


WIDE RANGE STABILISED POWER SUPPLY “ 

+0 to 750 V.D.C. Voltage range + 4 ‘= 
or +0-500V and + 250V ° 

250 mA output current 
Voltage stabilisation: | ,000 : | 
Ripple: ImV 


oa ese 
-@@--0e@- 
> Scale 


Internal resistance: 0.02 ohm 





Positive or negative output 
Model 214 


ALSO AVAILABLE—OSCILLOSCOPES, TRANSISTOR ANALYSER, HIGH VOLTAGE 
POWER SUPPLIES 


For full information and descriptive literature on other LABORATORY TESTING EQUIPMENT call, write or phone 


KASAMA Ee LeEctronics LTp 


139-149 FONTHILL ROAD, FINSBURY PARK, LONDON, N.4 
Telephone: ARChway 6160 





ELECTRONIC ENGINEERING NOVEMBER 1961 





From Corby comes yet another impressive 
demonstration of the tremendous grip of 
Rawlbolts. Here, old concrete foundations 
had to be cleared for the installation of a new 
steel mill. They were burst with hydraulic 
cartridges, then trenched and drilled for 1%” 
diameter bolts, reduced .and screwed to 
take K.20 Rawlbolt Shields. By this means 
removal was carried out in record time. 

We are indebted to Stewarts & Lloyds, Ltd., of Corby, 


Northants, for the above information and permission 
to use their photograph, 
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RAWLEOL?PS 
_ LIFT 100 TON BLOCKS 


FIXED IN MINUTES 

Rawlbolts grip by erpansion. You drill the 
material, insert the Rawlbolt, tighten up. 
The job is ready to take its full load at once— 
no grouting in, no waiting for cement to 
harden. A Rawlbolt fixing is made in a frac- 
tion of the time taken by any other method. 
Sizes and types for every purpose. 


Write now 
for free technical literature for 
your reference files 


RAWLEOLTS FOR SPEED AND STRENGTH 
teen THE RAWLPLUG CO. LTD ‘ CROMWELL ROAD ‘ LONDON ‘SW7 


e735 
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Duracias 


“ Duraglas” Glass - fibre Tapes 
have many applications within 
the electrical insulation field such 
as conductor insulation, 4 
wrappings, core bindings, mec 
anical reinforcements, cable 
wrappings, and heat resistant 
protective coverings. 


ie aRER* TAPES DESIGNED TO COVER ALL INSULATION REQUIREMENTS 


PYROFLEX 


“ Pyroflex” Pei omg Listing 
Tape has been specially designed 
for the electrical industry. 
“ Pyroflex” is manufactured from 
carefully selected and purified 
fibres, and is suitable for a wide 
range of electrical insulation 
applications. 


p.t.f.e. 
.t.f.e has exceptionally good 


‘i clecerie properties, is non- 
tracking, non-flammable, 
resistant to moisture and totally 
unaffected by weathering con- 
ditions. As a result it has a wide 
application in the electrical in- 
dustry in the form of tape for 
the insulation of cables, motors 
and transfor mers. 


TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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All with 
LONG LIFE « SHOCK-PROOF ENCAPSULATION + COMPACTNESS —oniy 14- x 1; cia. © COMPETITIVE PRICE + IMMEDIATE DELIVERY 


provide the pre-assembled stages 
of a complete D.C. amplifier 


and separately 
have a wide 
variety of other 
applications 


AMPLIFIER SA10 

- a general purpose single 
Stage amplifier for use in 
conjunction with other 
elements forming D.C. 
amplifiers in servo sys- 
tems, computers etc. 
Nominal gain of 150 may 
be cascaded for greater 
gain with negative feed- 
back.Impedancematched. 


OSCILLATOR SO11 

- provides driving voltage 
of rectangular wave-form 
for chopper and de- 
modulator. Frequency 
dependent on input vol- 
tage (maximum frequency 
exceeds 800 c/s). 


RR rae 


DE-MODULATOR SD11 
- post amplification com- 
plement to chopper. May 
be used as shunt clamp 
or series gate. Switches 
from d.c. to 1000 c/s 
(switching capacity of + 
60V at 2mA peak). 


3¢ What! You haven’t heard about the new transistorized chopper ? All four solid-state circuit elements 


“ (transistorized wherever possible for 
It’s the Electronic Modulator SM10 recently launched by TMC - the first maximum compactness and reliability) 


fully encapsulated transistorized chopper to be produced and sold in are designed and manufactured by 
quantity in Gt. Britain. Briefly, it is a highly stable, long life, fully encap- Bailey Meters & Controls Ltd. (patents 
sulated chopper. Its noise level is so low that it can actually chop a pce hey as & ‘n,m 
1 microvolit signal. Chopping speed up to 1000 c/s. roughow y . 


Price lists, full technical 


preamps Behe y= joke WV TELEPHONE MANUFACTURING COMPANY LIMITED 
pnsive Saies and visory 
Dept B - Martell Road - West Dulwich - London SE21 - Tel: Gipsy Hill 2211 


service awail your request 
so please act now! 


>. 
A MEMBER OF THE Qa GROUP OF COMPANIES 





EE 39 076 for further details 


LEVELL | * PORTABLE INSTRUMENTS « | LEVELL 
TRANSISTOR MULTITESTERS 


TYPE TMI can be used for a variety of measurements 
including: the A.C, current gains of PNP and NPN tran- 
sistors at | kc/s; the leakage currents of diodes and tran- 
sistors at 9V; the values of resistances, D.C. and audio 
voltages. 

Price with batteries... ioe ak oat £33. | 6. 


























Listen) THBMSIQ TOR Mu BITE! 
wmereee hewee 
, i « we 


TYPE TM!-30 also measures leakage currents at 30V with 
all the supplies from internal batteries. 


Price with batteries .. .. ... «.. £37.0.0. 
TRANSISTOR TESTERS 


These instruments measure the D.C. current gains of PNP and NPN transistors, the values 
of resistances, the leakage currents of diodes, transistors, and low voltage electrolytic 
condensers. 


TYPE TM4 TYPE TMS 
Collector Current Ranges : 0.1, 1, 10, 1}00mA 0.5, 5, 50, 500mA 
Current Gain Ranges : 100, 200, 500 100, 250, 500 
Resistance Ranges : 0-200kQ, 0-2MQ 0-50kQ, 0-500k2Q 


Price with batteries : £19.10.0 £17.0.0 
TRANSISTOR R. C. OSCILLATORS 


Continuous frequency coverage from 1.5 c/s to 150 kc/s in 5 ranges at decade intervals. 
Accuracy +3% +0.15 c/s. 

Distortion on sine waves <0.1%, at | ke/s, <0.3% from 50 kc/s to 15 kc/s and <1.5% at 1.5c/s 
and 150 ke/s. 

Output continuously variable up to 2.5V. Attenuator steps at —20dB, —40dB, and —60dB. 
Output level constant within 1% ever whole range. Rise time on square waves only 1% of 
periodic time plus 0.2ys. 


TYPE TGISO TYPE TGISOM TYPE TGISOD TYPE TGI50DM 
Output Waveforms : Sine only. Sine only. Sine and Square. Sine and Square. 
Output Meter : None. 0-2.5V and dB None. 0-2.5V and dB. 


Price with batteries : £27 £36 £29 £38 
TRANSISTOR A.C. MILLIVOLTMETER 


Measures from 50uV to 500V on 12 ranges starting at |.S5mV f.s.d. Accuracy +4% at f.s.d. 
Response + 3dB from 6 ¢/s to 250 kc/s and +0.1dB from 30 c/s to 30 kc/s. Low noise level. 
Input impedance 1.8MQ and 20pF on 1.5V to 500V and >0.5MQ with <65pF on |.5mV. 
Gain Variable up to 80dB as a low distortion amplifier with up to 2V output. 


TYPE TM2B  —..._~——- Price with batteries and low capacity lead .. ... £€36,.0.0. 


DECADE RESISTANCE BOX 


Range 100 to 111,100 in 4 decades. Contains high stability cracked carbon resistors. 
Accuracy +1%. Power rating 3W at 43° C. Metal case with shield terminal. 


TYPE R410 — «x. ~Ss Price hi aa So Sa Se ee eee £12.10.0. 


* 


Fully detailed 
leaflets available 
on all instruments. 


* 


LEVELL ELECTRONICS LTD 


10-12 ST. ALBANS ROAD, BARNET, HERTS 
BARnet 5028 
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all manner 


RUNNING CURRENT MAX. REGULATION 
E.T.L. TYPE VOLTAGE RANGE mA OR IMPEDANCE RUGGEDIZED CV TYPE CONNECTION 


GD.75.P. 8.0V - _ B.7.G 
GD.83.M. 3500 - “ B.7.G 
GD.85.WR. 5.0V INDUSTRIAL SPEC. — - B.8.D F 
GD.85.M/S. 4.0V - B.7.G 
GD.85.M/R. 4.0V INDUSTRIAL SPEC. _ B.7.G 
GD.85.P /R. 4.0V FULL SERVICES SPEC. CV4048 B.7.G 
GD.86.W/S. 55000 = Cv2321 WIRE LEADS 
-6D.87.M. 3.0V CV2573 B.7.G 
6D.90.M. 14V “ B.7.G 
GTR.95.M/S. 5V B.7.G 
GTR.150.Mis. 5V B.7.G 
" GD.150.M. 6V - - B.7.G 
"GD.150.M/S. 6V _ CV1832 B.7.G 
" GD.150.M/R. 6V INDUSTRIAL SPEC, ~ B.7.G 
"GD.150.A/S. im CVv216 1.0 

" 6D.150.P. 150 tr CVv2225 B.7.G 























For more detailed information please write to 


TUBE DIVISION ERICSSON 


BEESTON-NOTTInNnGHAM 


ERICSSON TELEPHONES LTD - HEAD OFFICE - 22 LINCOLN'S INN FIELDS - LONDON, WC2 


—£R.20 
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TRANSISTORISED 
VOLTAGE 
REGULATORS 


LT-T 200-R 200VA ... ... £47.10.0 
LT-TIO00-R ... ... ... 1000VA) 


Availabi 
ai... a” 


@ Smaller Size 
@ Lower Price 
@ More Robust 


ELECTRONIC 
VOLTAGE REGULATORS 


Se: eee ee 
oe eee a 
of | ieee . £97.10.0 
CF aaa .. £180. 0.0 
af | ese SOOOVA .. £322. 0.0 
0 ee 10000VA_ . ... £470. 0.0 
LT15000-R ISOOOVA ... ... £770. 0.0 


@ 01% regulation against input changes 
@ Response Time 0-1 second 
@ Less than 3° Distortion 


CONSTANT VOLTAGE 
TRANSFORMERS 


ETOIVRe 12D 25. cee nee 120VA_ ... ... £91.10.0 
8 | eres 300VA -- £19. 5.0 
LT-MVR-1000 ..- LO000VA .- £42. 0.0 


@ 105°, regulation against input changes 
@ Fast Response 
@ Small Size 
@ Automatic Overload Protection 


J, LANGHAM THOMPSON LTD. 
P| L r BUSHEY HEATH caine IRE» ENGLAND 


Telephone: Bushey Heath 2411 (6 lines) Grams & Cables: “Tommy Watford” 








POWER SUPPLY DIVISION 
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Exceptional regulation, low ripple and 0-:005% Regulation 
fast response characterise the JLT 

range of D.C. power supplies, which Small size 

make full use of the latest ‘double 

regulator” techniques. Intermedi- Low Cost 

ate voltages and alternative power " 
levels can be provided to order. Transient-free output 
ulaaeamae oe Automatic Overload Protection 


for use as bench supplies. 


Unaffected by wide input voltage changes 





Ripple Dimensions 


Input Equivalent Impedance (RMS) 


Output | Output 
Model Volts Resistance 


Volts | Current 





Regulation 
Ww 





185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 
185-260 0-012 0-012 0-001V 


w 
> 


LTE4/12-5-1-5 
6-2 
10-2 
12-2 
15-2 
18-1-5 
20-1-5 
24-1 
28-1 
30-1 
50-0-5 
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205-250 0-052 0-052 0-002V 
205-250 0-052 0-052 0-002V 
205-250 0-052 0-052 0-002V 
205-250 0-052 0-052 0-002V 
205-250 0-052 0-052 0-002V 
205-250 0-05 0-052 0-002V 
205-250 0-05 0-052 0-002V 
205-250 0-052 0-052 0-002V 
205-250 0-052 0-052 0-002V 
205-250 0-052 0-052 0-002V 
205-250 0-052 0-052 0-002V 
205-250 0-052 0-052 0-002V 


>>> 





190-260 0-012 0-012 0-002V 
190-260 . 0-012 0-002V 
190-260 : 0-002V 
190-260 . : 0-002V 
190-260 . . 0-002V 
190-260 . } 0-002V 
190-260 : . 0-002V 
190-260 . . 0-002V 
190-260 . . 0-002V 
190-260 . . 0-002V 
190-260 . . 0-002V 
190-260 . . 0-002V 


J. LANGHAM THOMPSON LTD. 


POWER SUPPLY DIVISION A | LT 
BUSHEY HEATH - HERTFORDSHIRE - ENGLAND 


Telephone: Bushey Heath 2411 (6 lines) Grams & Cables: “Tommy Watford” 


I I 
<<<<<< 
































POWER SUPPLY DIVISION 
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VERSATILE -hp- 524C 
10 Mc/s COUNTER 
manufactured in 


ENGLAND 








HEWLETT- 
PACKARD LTD. 


DALLAS ROAD 
BEDFORD, ENGLAND 


ELECTRONIC ENGINEERING 


... GIVING YOU LOWER 
COST, FASTER DELIVERY 
PLUS THESE UNIQUE 
ENGINEERING FEATURES 


OF THE -Ap- 524C: 
» de ie Se Si ik ik a Se Ae Be Be 


BRIGHT, IN-LINE NIXIE READOUT & 
VARIED OUTPUT CODE FOR USE WITH 
NEARLY ALL PRINTERS @ MAXIMUM 
VERSATILITY WITH CHOICE OF SEVEN 
SPECIALIZED PLUG-IN UNITS @ & 


Now manufactured in Bedford, England, the popu- 


jar Hewlett-Packard 524C 10-Megacycle Electronic 


Counter is one of today’s most useful! precision fre- 
quency/time measuring instruments. @ 524C 
measures frequency from 10 c/s to 10.1 Mc/s, pe- 
riod to 100 kc/s. With convenient plug-in units for 
the 524C you can measure frequency to 500 Mc/s 
(with accessories, to 18.0 Gc/s), and time interval 
from 1 usec to 100 days. Accuracy is assured by the 
5 parts in 100 million per week stability of its time 
base crystal oscillator. Measurements are automat- 
ic, direct reading, require no tedious calculation 
or interpolation. Long-life, high intensity, in-line 
Nixie readout reduces reading error. Output codes, 
including 4 line, 10 line, staircase, mean virtually 
any digital recorder or data processing device can 
be operated simply and directly, without additional 
equipment. @ 524C, £866. 
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Here’s Plug-in 
versatility available 
for the -hp- 524C 

10 Mc/s COUNTER 


With the 524C, you need only buy the measuring 
capability initially required—later, should you wish 
to make new, specialized measurements, you may 
add other plug-ins. The @ 525A Frequency Con- 
verter, £90, pictured plugged into the counter on 
opposite page, extends the frequency measuring 
capability of the counter to 100 Mc/s. 


es @ 
e 
4 525B Frequency Converter, 
£108, measurements a 
from TO te 220 aoa 


4 525C Frequency Converter, 
£153, extends frequency measure- 
ments from 100 to 500 Mc/s. 


4 526B Time Interval Unit, 
£72, for time interval measurement 
1 psec to 10’ sec 


& 526A Video Amplifier, 
£72, increases counter sensi- a 
tivity to 10 mv. 


te 526C Period Multiplier, 
£81, allows measurement to 
100 kc/s of 100, 1,000, 10,000 
bess average. 


a. we s Phase Unit, £271, reads 
phase difference with 0.1 


=¢ e- 
-é @-, resolution from 1¢/ to 20 ke/. 
» ad 


With the 4 5408 Transfer 
Oscillator, £340, and the 4 P932A 
Harmonic Mixer, £100, ib can nem 

the 524C frequency measur 
range all the way to 18 Ge/s Gers 


~ 


an ; 
The DY-5796 Transfer Oscillator [ ar | 
Synchronizer, £274, manufactured \& 4 “ asi 


by Dymec division of Hewlett- 

Packard, used with @ 540B Transfer Oscillator and the @ 524C Counter, 
permits high-accuracy automatic frequency measurements, even on 
varying signals, all the way to 12.4 Gc/s. The DY-5796 provides phase 
locking of the transfer oscillator to the signal frequency, thus giving 
accuracy equal to that of the counter time base. 


Data subject to change without notice. Prices delivered in U.K. 
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HEWLETT 
PACKARD 


ENGLAND 


LIVINGSTON 
LABORATORIES, LTD. 


31 CAMDEN ROAD, LONDON, N.W. 1 
ENGLAND - TEL.: GULLIVER 8501 
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wID & ARB APPROVED | 





specifications 


7,500 5-6.6VA 
9,800 2.6-3.3 watts 


40,000 250 | 80 milliwatts Samps | Depends on 
to 6 watts | header used 


305 40,000 250 | 80 milliwatts 
Micreewiteh | to 6 watts 


amps | 0.P.C.0. light 
| duty $.P.N.O. 
heavy duty 


24 | Independent Samos | D.P.C.0. but 
of controlling depends on 
supply 








OSITIVELY ! 


with 


MAGNETIC 
DEVICES 
RELAYS 


There's bound to be a Magnetic 
Devices Relay to meet your requirements. 
We manufacture over 50 basic 
standard types, each one available for 
operation on various A.C. 

or D.C. voltages. 

Contact assemblies are for light, 
medium or heavy duty, with make, 
break, change-over or make before 
break operation. 

Relays can be open, enclosed, or 
hermetically sealed. 

They can be supplied with wiring tags, 
plug, and pin bases or for 

Printed Circuit Insertion. 


Our catalogue contains full details of 
the complete range of relays. 


If you still cannot find a suitable relay in 
this range, phone our engineers and 
discuss your problem, it is most likely 
they will be able to help. 





SERIES 305 E. & H. RELAY 
Hermetically sealed or enclosed 
version of P.O. type 3000 relay. 
Available enclosed with 8, 9, 11, 
14 or 25 pin bakelite header or 
hermetically sealed with glass to 
metal header up to 14 pins. 
2 can sizes. 


SERIES 151/156 RELAY 

Small relay for heavy duties. 2 M. 
or 2B. or 2C. Dimensions: 1%” x 
144" x 2)". Maximum working 
voltage 440v A.C., 250v D.C. 


SERIES 305 MICROSWITCH RELAY 
The standard P.O. 3000 relay can 
be supplied with up to 3 micro- 
switches. 


SERIES 315 RELAY 
To RCS 165. 2C contacts for 


-_ and medium duties. 
mensions: 144" x 14” x 44”. 


SERIES 336 RELAY 

(Sub miniature) balanced arma- 
ture, 2C contacts, hermetically 
sealed. Available with various 
mountings and with socket bases. 
Dimensions: 0.8” x 0.35” x 1”. 
Weight: 4 oz. Minimum contact 
pressure: 8 grams. 


SERIES 596 H.S. RELAY 

(Transistorised) Hermetically 
sealed relays controlled by ultra- 
sensitive contacts. Will handle 
heavy loads, e.g. contactors, 
solenoids, heaters, etc., but is 
controlled by extremely light 
currents. Type A, control voits 
1.5, sensitivity 1.5 mW. Type C, 


control volts 14, sensitivity 75 


microwatts approximately. 


700 SERIES REED RELAYS 

Dry reed inserts, with or without 
suitable bias magnet, fitted into 
a coll. Basic reed unit is nor- 
mally open contact arrangement 
but can be either normally 
closed, changeover combination 
or latching normally open. 


MAGNETIC DEVICES LTD - NEWMARKET : ENGLAND 


Telephone: Newmarket 3451 (10 lines) Telegrams: Magnetic Newmarket 
637! 
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Fluid Flow measured b 


Flow readings as low as 1.0 in./sec. are registered 
accurately by the Armstrong Whitworth Equipment 
Miniature Flow Meter. 
Minute size of the five bladed rotor head enables use - 
in very small ducts and hydraulic research models. Manufactured under licence from D.S.1.R. 
Normal working is up to 60 in./sec. 10 Kc/s oscillator and operating three Dekatron 
Construction in gold, stainless steel, P.V.C. and counters. Outputs can be fed to an oscilloscope or 
industrial jewels gives a high level of corrosion telemetry control circuit. 
resistance. Accuracy of measuring head + 5% at 1in./sec. +1% 
Readings are via a bridge network energised by a_ at 6in./sec. and above 











A.W.E. flowmeter range ‘101' handles flow 
rates from 0.5 to 30 g.p.m. at pressures 

up to 6000 p.s.i. 

Meters can be used with a wide variety of 
fluids. Body construction is of light alloy. 
Potentiometer ‘pick-off’ gives instantaneous 
readings on remote panel indicators, 

pen recorders, or signals can be used in 
production control system. 

Accuracy 2”, of indicated flow rate over 
wide temperature and flow ranges. Greater 
accuracy obtainable for specific temperatures 


and flow condition 





¢ 


sities 








ARMSTRONG WHITWORTH EQUIPMENT, Hucclecote, Gloucester. Telephone: Gloucester 66781 


WHITWORTH GLOSTER AIRCRAFT LTD. MEMBER OF HAWKER SIDDELEY AVIATION 
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STRATTON & CO. LTD., BIRMINGHAM, ce 
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quality and engineering that have made Cannon Plugs the stand- 


ard of the industry are available anywhere in the world! Our plants in 


six countries and representatives and inventories in all major cities, pro- 
vide a direct source for electrical connectors. Whatever your application 


] VIBRATION J TEMPERATURE 


or environmental requirements — SHOCK 


ALTITUDE () MOISTURE () MINIATURIZATION...Wherever you are located, 
Europe, Asia, South America, Australia, your Cannon sales representative can 


provide engineering assistance and prompt delivery 
of electrical connectors to meet 

your specifications. For further 

information write to: 


CANNON ELECTRIC (Great Britain), LTD., 168-172 Old Street, London E.C.1., England 
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| ELECTRONIC INSTRUMENTATION 
PIONEERED AND PERFECTED BY 


SURNDEPT 





ei acest deus > 
Background : an Esso photograph 


CONTROL...minus the HUMAN FACTORspotticht on proximity switen Be.o38 


Operating upon changes in capacitance as low as 0-05 pf, this Burndept Proximity Switch provides 
ELECTRONICS extremely sensitive control of temperature, level, counting, process initiation and innumerable other 
applications. The sensing probe will detect any object in its vicinity without physical contact. Given 
a sufficient change in contour, it will even sense objects touching each other, requiring only a probe on 
one side of a conveyor belt, thus overcoming an inherent drawback of photo-electric methods. 
Furthermore, it will provide accurate level control of powders, fluids or granules, either electrically 
conducting or non-conducting. 
The switch will operate continuously under adverse industrial conditions and is not affected by 
dust, moisture or vibration If necessary, it can be supplied in a flame or explosion proof enclosure. 
A wide range of standard sensing probes is available, and probes can be designed to suit 
NUCLEONICS special requirements. A 6-ft low capacity, high stability co-axial cable is provided. There are two 
alternative terminations to suit particular probes, and armoured versions of both types are available. 
A Matching Unit can be used, allowing lead lengths up to 58 ft. between sensing probe and main unit, 


ENQUIRIES WELCOME: INDUSTRIAL ELECTRONICS DIVISION - BURNDEPT LTD - ERITH - KENT - TEL: ERITH 33080 
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L.F. Noise Generator type RG. 77 Transfer Function Analyser TFA. 46 


Servomex Instruments and Controls for Research, 
Industry and Education include 

A.C. Supply Stabilisers 

Precision Motor Control Systems 


Servomex 


Test Equipment for Automatic Control Systems 


Chemical Process Control 

Industrial Servo Controls 

and Mechanical Components 

Tools for Teaching Control Techniques 
Stabilised D.C. Power Supplies. 
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L.F. Waveform Generator type LF. 51 








test equipment for 
automatic control systems 


SERVOMEX CONTROLS LIMITED - CROWBOROUGH - SUSSEX - CROWBOROUGH 1247 
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WHATEVER THE P.R.F.- 


semiconductors 
for industry 





MULLARD LIMITED Mullard House, Torrington Place, London, WC1 Telephone Langham 6633 
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IT’S BETTER LOGIC WITH 
MULLARD 
SEMICONDUCTORS 


Specialists in transistors and diodes for computers, Mullard offer an approved type for every applica- 
tion—and their already wide range is continuing to grow fast. 

Since producing the 50 kc/s OC71 transistor and OA81 diode, Mullard have advanced through the 
500 kc/s to 20 Mc/s p.r.f. spectrum and are now close to 100 Mc/s! Mullard are continually extending 
the range of possibilities open to computer designers and manufacturers by producing not only 
progressively higher speed devices but also by increasing the already high degree of reliability offered 
by every device. Mullard are boosting operational speeds and cutting computer ‘down time’— 
Mullard are worth watching ! 


THIRTY WAYS TO CUT COMPUTER ‘DOWN-TIME’ 


TRANSISTORS DIODES 





— 


LOGIC STORAGE LOGIC STORAGE 


ACY17 BCZ11 AAZ15@+ O0A91+ 0A 200 

ACY18 0 0023/24 OA81 OA5® Oo Acne OA10 

ACY19 00139/140 OA5® 
500kc/s OC41 BFZ1 OA5® OA47 e+ 

0042 AAY12® AAY11;5 

0043 AAZ15®@ 

0C139 AAZ17@+ OA86 Fen ee 

0C140 OA81 OA91+ 


aes: Soe OA47®@+ AAZI17@+ 


AUY10 AAZ13®@* 


UNDER INVESTIGATION 











Germanium Types @ Gold Bonded Type Subminiature Type 


® MIS37 
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ELECTRONIC 


Varley 


British made... 
co) am evale minis 
Vale mm el>)ai-1e1 aero) ai t- (er! 


ENGINEERING 


3 


Type V.P.2. 0.75” x 0.96” 
Panel height 1.175” (with socket 1.35”) 


Type V.P.4. 0.75’ x 1.18’ 

Pane] height 1.175” (with socket 1.35”) 
2 or 4 pole changeover (other contact 
arrangements being developed) 
Operating voltages: 6-138v D.C. 
Operating times: 34 to 7} milliseconds 
Operating life: in excess of 

10’ operations. 

Contact ratings: 1 amp at 100v. 
Maximum watts: 30. 


Contact material: fine silver and 
gold alloy. Other contact 
materials will be available later. 
Plug-in and fitted with dust 
cover (Printed circuit 

socket later). 
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Q-METERS & BRIDGES 


POWER METERS 
ANALYSERS 


PONSE 


"3 


SPECTRUM & R 


OPES 


c 


OSCILLOS( 





FREQUENCY METERS 


ILLATORS 


NITORS 
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R 
TRANSMISSION 


GENERATORS 


METERS 


SIGNAL 


AM. & FM. 


DISTORTION 


precision at your 


MARCONI 


INSTRUMENTS 


good name for good measure 


MARCONI! INSTRUMENTS LTD, ST. ALBANS, HERTS, ENGLAND TEL: ST. ALBANS 59292 
London and the South Midlands: North 


English Electric House, Strand, Marconi House, 24 The 23/25 Station Square, 
London, W.C.2. Parade, Leamington Spa. Harrogate 
Tel; COVent Garden 1234 Tel: 1408 Tel : 67455 


WORLD-WIDE REPRESENTATION 
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ROBAND 


TRANSISTORISED 
REGULATED 
POWER SUPPLIES 


The Roband philosophy of power 
supplies is to provide exactly your 





evective h VOLTAGE ret | te weIGnt ‘ specific requirements in units of 

vouTs resistance (2 STABKLITY | n 5 t J ee b bi 
T SERIES OPEN lasting reliability. Robend probably 
T98 6-18 ; 2 | manufacture the widest and most 


ce | em. | comprehensive range of power 
T1068 | 50 max. , 
TIO9 | 50 max. . . supplies available anywhere today. 


= | tom : | Unrivalled Roband reliability is 
max. . 
built into the power supplies by 


unstinted use of high grade com- 





(Mains 200/250V A.C 100/125V models also available) 

St 5 | 
134 104 93 19} 93 
16 10; 103 30 100 
134 104 9 19} 85 


16§ 10 103 30 129 
16§ 10f 1038 30 S| ‘tie 


*21k 144 Ot1R 4% «| «149 
*21 14h UR 60 | 183 
*21t 18 112 64 | «155 
21 20 134 | 101 | 245 
“21, 21 (16% 139 | 315 


™99 | 0-30 ; 0-4 ponents, interservices approved 


TIOl 0-50 . 0-1 
TI02 0-30 0-05 
T103 0-30 . 0-05 


mis | {00 |: 0-05 


ceooooo cosococe$o 


wherever practical, and by consis- 
tently underrunning them —tran- 


ecoeoeee oe 666 


. sistors for example at never more 
than 50% of manufacturers’ ratings. 
Painstaking Roband engineering 


TI06 0-100 ’ 0-1 
TI07 0-100 ‘ 0-1 
Tit 0-50 ‘ 0-01 
THi2 0-50 ‘ 0-0! 
THi3 0-30 ‘ 0-0l 


ensures ample ventilation and 
mechanical strength for the severest 
conditions. 

All outputs are isolated to provide 
highly stabilised positive, negative, 


eooooo oococec$o 


0 
0 
0 
0 
0 
0 
TIOS 0-50 ° 0-05 0 
0 
0 
0 
0 
0 


























*Panel and chassis withdrawable to fit 19” rack, tNote that T104 has two independent floating sections. 


or floating supplies with negligible 
ripple. 
——— fae Open chassis units are supplied 
Neen ees rei pre-set to any voltage from zero 
nominal (the T98 starts at 6v) 
to maximum, a pre-set control 
allowing a small variation. Any 
other voltage can be obtained by 
simple adjustment within the unit. 


Made and guerantecd by 

ROBAND ELECTRONICS LIMITED 
BEULAH WORKS, BEULAH ROAD, 
THORNTON HEATH, SURREY 

Telephone: LiVings 6606 
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©.C. OUTPUT (FLOATING) | A.C. OUTPUTS IN EFFECTIVE % vourace SIZE IN INCHES WEIGHT EX-WORKS Pa SE ay Ee 
AMPS. (ALL 6-3¥) | RESISTANCE?) «6 STABILITY IN LOS. < & D. 


M SERIES OPEN CHASSIS UNITS (Mains 200/250¥ A.C. 115¥ models also available) Rugged reliable units 


Probably the most advanced series of 
open chassis units available today and 
characterised by an extremely rugged 
construction and a line-up of inter- 
services approved reliable valves. The 
input and outputs terminate on 
Plessey Mark 4 connectors (or any 
suitable alternative if requested) and a 
mains selector panel is included. 


A compact welded rectangular frame- 
work of extruded angle aluminium 
alloy rigidly secures the ‘C’ core 
transformer and the 14 S.W.G. 
chassis housing the electronic sub- 
assembly. Because all the vulnerable 
components are located within the 
framework the risk of accidental 
damage is greatly minimised. 
The framework contains anchor nuts 
which facilitate mounting the units 
in a variety of ways. It is permissible, 
for instance to secure any two units 
SERIES FRONT PANEL UNITS (Mains 20 115¥ available side by side to a standard 19” x 7° 
30-500 Sas front panel. 
0-500 5&5 High efficiency silicon junction 
0-500 Sas rectifiers, series valves operating as 
0-500 5&5 pentodes and a ‘C’ core transformer 
50-1-0A | 5&5 to H2 specification ensure a minimum 
0-1-0A ; 5&5 temperature rise within the unit. 
0-1-0A 545 Insulated carbon and vitreous wire 
0-1-0A 5&5 wound resistors are used throughout 
100-2-0A 5&5 and the conservative design permits 
O-2-0A | | 5&5 continuous operation at full load 
0-2-0A 5&5 even when the mains are permanently 
0-2-0A 5&5 +10% from nominal. 
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M26A 
M36 
M36A 
M277 
M27A 
M37 
M37A 
™29 
M29A 
M39 
M39A 
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M SERIES 
Open chassis units 


Since their introduction some years 
ago, these chokeless supplies have 
firmly established their superiority 
over more conventional circuits. 
Their smaller size—excellent high 
frequency performance and stable 
operation down to at least | c.p.s.— 
reliability at elevated temperatures 
and safe operation for +10% mains 
changes— coupled with the highest 
engineering standards confirm the 
“M” Series as the first choice in 
stabilised units. 


Front panel units 


The front panc! units have been 
designed for use with standard 19° 
racks. The panei is finished in 
B.S.S.632 grey (or any other colour 
at no extra cost) and houses the 
handles, mains and H.T. switches, 
fuses and indicator lamps. The input 
and outputs terminate on Plessey 
Mark 4 connectors (or any suitable 
alternative if requested) at the rear of 
the chassis. 


V SERIES neguiates 
variable voltage units 


A range of regulated variable voltage 
supplies for use on the bench or 
standard 19” racks. Minimum weight 
and low internal heat dissipation are 
obtained by using chokeless circuits, 
‘C’ core transformers, silicon junction 
rectifiers and series valves operating 
as pentodes. 


V50-50. An exceptionally stable 
decade controlled 0 to SOOV 5S00mA 
unit. A fixed 250V SOmA negative 
rail and two 6.3V 5A centre tapped 
windings are included. 


The decade system enables the output 
to be changed incrementally with a 
much greater accuracy than that 
obtained by normal methods. 


Price £155-0-0 ex-works 


V50-20D. A 0 to SOOV 200mA 
unit (restricted to 150mA below 200V) 
of moderate performance. A regulated 
variable negative rail from 0 to 85V via 
a 100K potentiometer and two 6.3V5A 
centre tapped windings are included. 
A coarse control varies the output 
from 0 to SOOV in one continuous 
sweep and a fine control is included. 


Price £79-0-0 ex-works 


2V35-25. A very compact unit 





| j 
0.c. OUTPUT earns? f A.C. OUTPUTS IN | EFFECTIVE 


AMPS. (ALL 6-3¥) | resistance () 


‘% vouTace RIPPLE SIZE IN INCHES 
STABILITY in‘myY | (‘nx o x wT 


MODEL 


BI01/150 | 
B101/200 | 
B101/250 | 
B101/300 

B101/350 | 
B102/150 | 
B102/200 
B102/250 
B102/300 
B!02/350 
B103/150 
B 103/200 
B103/250 
B103/300 
B103/350 


°° 


— ALL C.T. 

















ecoooooeeseoe 














Ex-wornes 


s 


eoooooocoooccoeoce°o 


containing several regulated output 
o. voltages. There are two 0 to 350V 
250mA sections (restricted to 150mA 
below 200V) which may be operated 
separately, in parallel or in series. 
Each section has a coarse control 
to vary the output from 0 to 350V 
in one sweep and a fine control is 
included. A fixed 250V SOmA negative 
rail and two 6.3V5A centre tapped 
windings are provided. 

Price £198-0-0 ex-works 


Made and guoranteed by 

ROBAND ELECTRONICS LIMITED 
BEULAH WORKS, BEULAH ROAD 
THORNTON HEATH, SURREY 
Telephone LiVingstone 6606 
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SCILLOSE 


Latest additions to the PHILI | range 


To give the user the fullest benefit, 
every PHILIPS oscilloscope 

is supplied with a complete 

set of accessories. 

Depending on the type 

the range of accessories may vary 
from simple connection cables or a 


rubber viewing hood to 


attenuator probes or DC-coupled 


cathode follower probes. 


Always included is a manual with 


operating and service instructions. GM 5601 GM 5606 


Portable HF Oscilloscope Portable LF Oscilloscope 
10 cm C.R.T. with 3 kV E.H.T. 10 cm C.R.T. with 3 kV E.H.T. 


Vertical Amplifier Vertical Amplifier 

Bandwidth: 0-5 Mc/s Bandwidth: 0-200 kc/s 

Deflection factor: 100 mV/cm-15 V/c Deflection factor: 10 mV/cm-150 V/cm 
Accuracy: 3% Accuracy: 3% 

Time base Time base 

Sweep speeds: 0.5usec/cm-0.2sec/cm Sweep speeds: 2.5 »sec/cm - 1 sec/cm 
Accuracy: 3%, Magnifier: x5 Accuracy: 3%, Magnifier: x5 
Triggering: up to 1 Mc/s on 5 mm _ Triggering: up to 200 kc/s on 5 mm 
amplitude, adjustable trigger level amplitude, adjustable trigger level 


Dimensions: 30x 21x40 cm Dimensions: 30 x 21x40 cm 


we 4 ¢ Li eS electronic measuring 


Sold and serviced by Philips Organizations all over the world 
Sole Distributors in the U.K.: Research & Control Instruments Ltd., 
207 King’s Cross Road, London W.C. | 

Overseas enquiries please, to the manufacturers, 

N.V. Philips, EMA-Department, Eindhoven, the Netherlands. 
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X-Y Oscilloscope 
10 cm C.R.T. with 2 kV E.H.T. 


Amplifiers 

Bandwidth: 0-1 Mc/s 

Deflection factor:100 mV/cm-150V/cm 
Accuracy: 3%, Relative phase shift < 2 
Time base 

Sweep speeds: 2 wsec/cm - 0.5 sec/cm 

Accuracy: 5% 

Triggering: up to 1 Mc/s on 5 mm 

amplitude, adjustable trigger level 


Dimensions: 30x 21x45 cm 
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Compact HF Oscilloscope 
7 cm C.R.T. with 1.6 kV E.H.T. 


Vertical Amplifier 

Bandwidth: 0-5 Mc/s 

Deflection factor: 50 mV/cm -50 V/cm 
Accuracy: 4% 

Time base 


Sweep speeds: 0.5 wsec/cm - 

180 msec/cm 

Triggering: up to 1 Mc/s on 10 mm 
amplitude, adjustable trigger level 
with preset position 


Dimensions: 25x 16x34 cm 


General purpose Oscilloscope 
10 cm C.R.T. with 4 kV E.H.T. 


Vertical Amplifier 

Bandwidth: 0-14 Mc/s 

Deflection tactor: 50 mV/¢m-10 V/cm 
Accuracy: 3% 

Time base 

Sweep speeds: 0.2 wsec/cm - 1 sec/cm 
Accuracy: 3%, Magnifier: x5 
Triggering: up to 2 Mc/s on 5 mm 
amplitude, adjustable trigger level 


Dimensions: 37 x27x53 cm 


Wide band Oscilloscope 
13 cm C.R.T. with 10 kV E.H.T. 


Vertical amplifier (differential) 
Bandwidth: 0-14 Mc/s 

Deflection factor: 50 mV/cm-10 V/cm 
Accuracy: 3%, Rejection ratio: 1000 
Time base 

Sweep speeds: 0.2 »sec/cm -1 sec/cm 
Accuracy: 3% 

Triggering: up to 2 Mc/s on 5 mm 
amplitude, adjustable trigger level 


Dimensions: 40 x 30x60 cm 


instruments : RTH Eas eA 


PHILIPS 
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ae 


a The concept of armoured dispersal in a nuclear war 
requires long range mobile groundwave inter- 
communication. For this job the British Army is being 

* squipped with a new wireless equipment — 


« 





he Crg is the official replacement for the WS1gHP set. It 
ie aha ; Sa a provides the extra-long ground-wave ranges required by 
OUTSTANDING FEATURES mobile armoured fighting vehicles on active service with the 
OF THE C13 MILITARY WIRELESS SET British Army. Exceptional range, performance, simplicity of controls, 
* rugged climatic protection and the elimination of all netting 

ROBUST — FULLY SEALED — WEATHERPROOF! combine to make the C19 a versatile and highly serviceable equip- 
eget’ Seamcaauaie ment. It conforms in all respects to the Joint Services Specification 

7. Category K114G. You are invited to write to us for a booklet 

PHASE AND AMPLITUDE MODULATION giving a comprehensive description of the set and its performance. 


4201 channels at 2.5Kc/s spacing 
High-frequency band 1.5 to 12 Mc/s 





* 





RF OUTPUT 16-25 WATTS 


Automatic control of frequency, modulation and gain 
’ systems. Our Advisory Service would be glad to have the opportunity 
Automatic quieting circuits of helping you 


a 
BCC also design, engineer, instal and service complete communiwations D r f 
a 
Vee 











LOW POWER CONSUMPTION 
a 


24 volt power supply Stand-by (receiver only ) 





“og, GROUND AND SKY WAVE BRITISH COMMUNICATIONS CORPORATION LIMITED 


HIGH WYCOMBE BUCKS TEL: HIGH WYCOMBE 2501 
Grams : BeeCeeCee High Wycombe And at Wembley 











Minimum screening Vehicle and ground stations 
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HIGHLY SENOITIVE PHOTOCELL 


peak spectral response 








TYPICAL CHARACTERISTICS 


At a polarising voltage of 5V 
d.c. and ambient temperature 
of 25°C. 


Sensitivity 4.0mA/ft.C. 


Dark Photocurrent 
10 sec. after removal of 1 ft. C. 
illumination 20@A., 


Peak Spectral Response 
5800°A 


Limit Ratings. 
Max. Polarising Voltage 
50V d 


Max. Wattage Dissipation 
0.5W 


EB. AGN Fe DA GS Gt AE ee 
Wes i es EE 
ee he tab Oh ie OR a Ge 


The K22 sets a new high standard of sensitivity for 
photoconductive cells. Combined with its power 
handling capacity this makes the K22 particularly 
suitable for operating directly, without intermediate 
amplification, standard P.O. type relays even at 


light levels as low as that occurring at twilight Other photoconductive cells in the “K" range are the 
(1 ft. Lambert) K20 (international octal base) and the K21 (wire ended) 


which are of similar design and are intended for high 


The balanced spectral response covers the  °!tag@ operation. 


whole visible spectrum with the peak centred in the 

r bend ki th r | ful polarising voltage of 50V d.c. and ambient tempera- 
— vas wu ow on . extreme 7 oo ture of 25'C are the same as those for the K22 except 
when considering photometric applications. that the maximum polarising voltage is 250V d.c. 


Typical characteristics of the K20 and K21 at 


PHYSICS DIVISION —= = -Saer-t ten 


BEESTON ° NOTTINGHAM 


ERICSSON TELEPHONES LTD - HEAD OFFICE - 22 LINCOLN'S INN FIELDS - LONDON, WC2 


ER.2 
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D.G.I. Type Approval 
Certificate Nos. 
High Voltage 1178 & I179 
Low Voltage 1287 


What makes a type-approved relay ? 


Attention to detail—detail in development, in 
production and inthe A.I.D. Inspection department. 
Relay Kit These factors combined in the modern manufac- 
Complementary to turing facilities of the Sanders Group of Companies 
the range of relays is have produced the supremely reliable Stevenage 
the relay assembly Relays type B.P.O. 3000 and Remanence (Latching) 
kit which enables the Relays. 
development labora- Fast prototype delivery—7 days. Normal delivery 
tory to assemble the 3-5 weeks. 
‘one-off’ relay for 
prototype work. For full information write or ‘phone for a copy of 
the new Stevenage Relays catalogue. 


Se eeaeatee ta Ses: Gates eaten ee IED Stevenage Relays Limited 


A Member of the ANAL Group of Companies 
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Vital to good Electronics 
Lemcolac Standard Range 
of Tubular Ceramic Capacitors 








The Lemcolac range of tubular silver ceramic capacitors are 
mass produced by complete automation and are of the 
highest quality. They have the identical characteristics to the 
well established ‘Lemco’ range of ceramic capacitors and 
due to the method of manufacture are supplied in packaged 
units of 500 at exceedingly competitive prices. 


Please write for fully detailed Data Sheets and samples. 


London Electrical Manufacturing Co. Ltd. 
= EMCGOLACE Bridges Place, Parsons Green, London S.W.6 
Telephone Renown 7071-6 Cables Condenser London S.W.6 
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Muliard and microwaves 


a dynamic combination 


Microwave technology is an aspect of electronics 
which is becoming increasingly important. Ever 
aware of the need for new devices and techniques, 
Mullard - who are extremely active in this field - have 
made several major contributions to research and 
development. Now, by combining technical know-how 
with modern mass production facilities, Mullard 
are able to offer an extensive range of microwave 
valves and devices. 

An example from the Mullard range of microwave 
valves is the Klystron illustrated. This tube was 
designed for use in high power radar and linear accel- 
erator applications. The complete range includes: 


Packaged and Unpackaged Magnetrons 

Reflex and Multicavity Klystrons 

Forward Wave Amplifiers —- Backward Wave Oscillators 
Disc Seal Triodes — Masers — Parametric Devices 


Mullard experience in the microwave field is readily 
available to help you to select the right valve for your 
particular application. For details of the complete 
range of Mullard microwave valves, write to Mullard 
House quoting reference D418/1]. 
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A new RAICALL| concept 


in Digital Instrumentation 


FOR THE FIRST TIME- 
UP T0 40 Mc/s 








)} NEW COUNTING PRINCIPLE 


This unique combination ) IN-LINE MEMORY TYPE DISPLAY 
Type $4512 embodies these ) BUILT-IN TRANSLATION 


FOR DIGITAL PRINT-OUT 


outstanding features } FULLY TRANSISTORISED 


Re eS 


aed 
Also available in panel mounting version for standard 19” rack p | | e i 
! as as 


; AP ek a 
oe > — e rr 4 i 
RSE SODe). up 


Write today for full details 


EX VGLVT DIGITAL INSTRUMENTATIO 


RACAL INSTRUMENTS LIMITED - BRACKNELL - BERKSHIRE - ENGLAND 


Telephone: Bracknell 941 Grams/Cables: Racal Bracknell Telex 
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— AEGET RELIABILITY PLUS 
VERSATILITY OF OPERATION 


Engineered by Racal to the stringent 
specifications demanded by the British E F TRA NSW ITTER 
els 


Armed Services, the TA.127 HF Trans- 





mitter is built for long, reliable service in 
adverse conditions. 

Its standard self-contained facilities 
cover SSB, DSB, FSK and CW trans- 
missions over a range of 1-5 to 25 Mc/s 
without the need for additional units or 
plug-in coils. 

It is readily adaptable to ISB opera- 
tion and for synthesiser frequency control. 

The TA.127 is designed to meet the 
exacting requirements of the Armed 
Services, world-wide telecommunications 
organisations, P. & T. networks, Press 
services and aviation authorities, by 
providing dependable operation in all 


climates and conditions. 


A hy fi L RACAL ELECTRONICS LIMITED - BRACKNELL - BERKSHIRE - ENGLAND 
Telephone: Bracknell 941 Cables/Grams: Racal Bracknell Telex Overseas agents in most territories 


~ GOMMUNICATIONS SYSTEMS 
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2 amp. constant current protected 
bench power supply unit 


0-50V continuously variable by means of coarse and fine 
controls is provided at currents up to 2 amps. Range 
switching of the voltmeter is automatic. On overload the 
output characteristic changes from constant voltage to 
constant current. This sophisticated protection tech- 
nique as well as providing simplicity of operation 
overcomes difficulties often experienced with other 
protection systems when working into capacitative 
loads. Output impedance is less than 0.01 ohms. Ripple 
is less than 1 mV R.M.S. 

By employing new low dissipation switch techniques 
JE are able to market this unit at £70. 


International Electronics Ltd., 132-135 Sloane Street, 
London SW1. Telephone SLOane 1396 


INTERNATIONAL ELECTRONICS LTD 
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The introduction of the first 
Serviscope S31 set a new 
standard in small portable 
oscilloscopes. Now with the 
model $32 replacing the S31, 
the Serviscope again reaches far 
out beyond all competition. 
This successor to the $31 
retains all the features of the 
earlier model including the 
same compact dimensions, 
calibrated attenuator and time 
base and unique triggering 
facilities, but has five immense 
improvements : 





@ PDA tube operating at 3.5 KV 

@ Maximum sensitivity now |\OmV/em 
@ Bandwidth increased to 7.5 Mc/s 

@ Complete suppression of re-trace 

@ 110v or 200/250v operation 


Accurate Calibrated Input Attenuator 
gives direct reading of A.C. or D.C. input voltages from tomV/cm, D.C.— 


3” Flat Faced PDA Tube 
designed especially for the Serviscope. 
Full 5 cms. X and Y deflection. 


New High Gain 

D.C. Coupled Amplifier 

Dual Range |. D.C. — 7-5Mc/s 100mV/cm. 
2. D.C. — 200 Ke/s 10mV/cm. The ampli- 
fier is completely free from drift and has 
equal D.C. and A.C. gain. 


New D.C. Coupled Flyback 
Blanking System. 























200 Kc/s, roomV/cm to 50V/em D.C.—7.5 Mc/s. 

Wide Range Calibrated Time Base 

has 18 pre-set sweep speeds from 1 usec/cm to 4 sec/cm (or slower if necessary). 
X Expansion Control 

gives over 10 diameters expansion equivalent of a trace length of over 50 cm. 
Versatile Triggering Circuit gives two modes of triggering : 

1 Automatic Synchronisation. For most applications simply switch to Auto. 
and the Time Base locks automatically to any frequency between a few cycles and 
1 Mc/s at.any input level. 

2 Selective Triggering. Enables the Time Base to be triggered from any selected 
point on the input waveform. 

Built-in T.V. Sync. Separator 

selects Line or Frame pulses from Positive or Negative Video Signals. 


i] : 
* *Serviscope’ is the registered trade mark of | Telequipment Limited, 313 Chase Road, Southgate, London, N.14 Fox Lane 1166 
I 
+ 
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Resistors - Rheostats 


COMPONENTS 


Con trol Units AND ASSEMBLIES 


FOR LOADS FROM 


and Heaters {27°°° 
20,000 KILOWATTS 


. ‘ ‘ ; U 3 
*Torovolt’ toroidally wound continuously variable *Torostats’ toroidally wound vitreous enamelled poten- 
auto-transformer. Enables smooth adjustment of A.C. tiometer rheostats. Wound on a ceramic ring fused to 
voltages from zero to 20% in excess of supply. very substantial ceramic base. 25 watts to 150 watts. 


: , A.C. Voltage Stabilisers incorporating electronic detector 
Slider rheostats and potentiometers permit the finest systems. 200-250 volts input maintained at pre-set 
variation in current or voltage. Front or back of panel, controlled output between 220-240 volts. Response time 
open or enclosed, and motor driven models. 1 volt/sec. and 15 volts/sec. 


[o[exoamet] [oressalt 


THE CRESSALL MANUFACTURING COMPANY LIMITED - 59 CHESTON ROAD - BIRMINGHAM 7 - TEL: EAST 3571 
ELECTRONIC ENGINEERING 106 NOVEMBER 1961 





EE 39 111 for further details 


e this is self-adhesive tesamoll 


VA 


4, \ 


Tesamol/ can solve many of your problems of: 
DUST SEALING & CUSHIONING 

NOISE & RATTLE ELIMINATION 
SHOCK ABSORPTION & SEATING 
GASKETS, MOUNTING & JOINTING 


At the same time Tesamo// gives you: 
REDUCED COSTS 

GREATER PRODUCTION 
INCREASED EPFICIENCY 





\ 


1. The special urethane foam of Tesamoll is an inert, 
synthetic material with a high degree of chemical and 
physical stability. Its unique, interconnected, cellular 
structure compresses easily and has a constant and 
gentle ‘push back’. It is electrostatically neutral and 
tends to repel dust and other gas or air borne particles. 
The foam is rot proof and is unaffected by light, 
oxygen or ozone except for a slight change of cofour. 





2. The foam of Tesamoll/ cannot be parted from its 
base tape. It is chemically and permanently laminated 
to the tough P.V.C. carrier tape during manufacture. 
Only Tesamoll is produced on the special, patented 
machines which give it this extra reliable and exclu- 


sive feature. 





3. The special, pressure-sensitive adhesive of Tesa- 
moll is extremely powerful and sticks instantly to any 
clean, dry surface. Self-adhesion saves production 
time, simplifies assembly, makes pre-positioning 
quicker and more positive. 





es 
> 








Tesamol!l magnified approx 4 times 


is the registered Trade Mark of P. Beiersdorf & Co., A. G. Hamburg 


NOVEMBER 


1961 


\ 


4. The corrugated P.V.C. backing of Tesamoll/ pro- 
tects the powerful adhesive right up to the moment of 
fitting when it peels off easily and quickly —another 
time-saving factor. 





Tesamoll is rapidiy replacing many of the 
accepted materiais for dust sealing, seating, 
cushioning and shock absorption, and at the 
same time giving results not possibie with othe 
materials such as felts and foam rubber. 


Tesamoll is produced in standard thicknesses 
of $’, 4’, # and }’. A variety of stock widths are 
available up to 4” but it can be produced to a 
maximum of 18" wide. 


Free Technical Booklet and Samples 


SELF-ADHESIVE URETHANE FOAM™M 


Write today to: 
SEALDRAUGHT LTD., Chandos House, Buckingham Gate, London, SWI 
Tel: ABBey 357! 
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VARIABLE DELAY UNIT VAD2 

From an initiating input pulse, the Cawkell type VAD2 Delay Unit will provide an output pulse delayed 
by an accurately known time interval. 

Trigger pulse outputs can be positive or negative and additional outputs include saw tooth and a rectangular 
wave equal in length to the delay setting. 

The setting of a sanatron delay circuit, can be continuously varied by a precision comparator controlled 
by a ten-turn helical potentiometer and a blocking oscillator provides the sharp output pulse. A stabilised 
power supply in the instrument ensures negligible effect from mains voltage variation. 


DATA 
Dimensions: 21}” x 14” x 112” Delay range: 0.5—1,000us in 3 ranges 
Trigger pulse rise time: 0.1us 


TIME CALIBRATOR CU3A 

For checking and adjusting time-base gener- 
ators, or for the accurate measurement of 
pulse lengths, the CU3A generates a crystal- 
controlled train of time marker pulses at pre-set 
intervals. Push-buttons feed markers simul- 
taneously into common output sockets, giving ° 
a ‘marker comb’ presentation on a cathode-ray 
tube. Individual markers are also independ- 
ently and simultaneously available via sockets 
on the front panel. 


The pulse train can be free-running, giving a 
continuous display, or keyed from an internal 
or external square-wave source. 


N 
o 
= 
oA 
3 
© 
oy 
= 
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DATA 

Dimensions: 24)” x 20}” x 12}” 

Weight: 65 Ib. 

Marker intervals: 0.5, 1, 5, 10, 50, 100, 500 and 


1,000zs. 


CAWKEL 


Leaflets giving full details of both these Cawkell instruments are available on request. 


CAWKELL txcian) ( GAWKELL RESEARCH & ELECTRONICS LIMITED 


peep cesar ne A member of the Simms Group of Companies. 
Sales Office: 99 Uxbridge Road, Ealing, London, W.5. Ealing 6215/7585. 


ELECTRONIC ENGINEERING 108 NOVEMBER 1961 








Plessey 





relays 


YOUUUIVUANOAAANAAN ASU LAY 


TAATLAONSOOUDUAAAAAUAGDAAAG Aad 


HAUGH LUAQN0(0USOSTOASADEAA TL UERO AEE ASAT STAAL 


MINIATURE TYPE CA 


Fully Type Approved to 
RCS 165 and 166. 


Light and medium duty types 
have two changeover contacts. 


TYQSUAULOUEVEOYSSEUOOOACDUH ASN ELAS A 


Heavy duty types single make 
or break. 


Available sealed, or unsealed 
with dustcover. 





MINIATURE TYPE CB 


Based on Type CA with 
heavier magnetic circuit. 


All versions fully Type 
Approved. 


Available with up to 
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JUVVUI AUG IUMBHAALEUARALUU RIAA DASH OOH DAHA POPOAADAPAA A PARDO 
SUB-MINIATURE TYPE CE 
Occupies less than } square inch of 
chassis area. 
Two changeover contacts rated 0.25A 
at 28 V d.c. 
Insulation proof against 500 V a.c., 
r.m.s. between coil and contact stack. 
—55°C to + 100°C operational 
temperature range. 


gt 





PANEL SEAL COAXIAL 
TYPE Cx 


Meets Spec. DEF 5000 for 
materials and finish. 


Single pole changeover, rated at 
30 W RF in 50 ohms. 


0.05 dB max. loss up to 400 Mc/s. 
Crosstalk better than 40 dB down. 





MINIATURE COAXIAL 
TYPE CY 


Single pole changeover, rated at 
1 W RF in 50 ohms. 

0.05 dB max. loss up to approx. 
100 Mc/s. 

—55°C to + 100°C operational 
temperature range. 


Better than 100 megohms insulation 
resistance at 250 V d.c. 





twelve springs. 


Twinned platinum contacts 
on light duty versions. 


Available sealed, or 
unsealed with dustcover. 





MINIATURE TYPE CC 


= 
= 
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= 
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Meets RCS 165 and MIL-R-5757 
specifications. 


Based on Type CA magnetic 
circuit, providing up to four light 
or medium-duty contact sets. 


Available sealed, or unsealed 
with dustcover. 


Printed circuit 
versions available. 


Contact loadings up to 10A d.c., non-inductive, 
can be arranged for Types CA, CB, and CC. 


WASSAUPOPOOOESSUO DUCT AUDEN 


i413 YN 





UEVMAOOAIIRLLASLUQU LOPES AGRUREE ASEAN LUAU 


VOLTAGE REGULATING 
TYPE XC 269 


Fully Approved to S.R.D.E. 
Spec. 166/1. 


Temperature compensated in 
range —40°C to +85°C. 


Available for 6, 12 or 24 V 
operation. 


Typical changeover voltage 
differential 1 V in 24 V. 


PIII TLL 


meet the latest 
electronic 
requirements 


THE PLESSEY COMPANY LIMITED 
(Relays and Control Systems Unit) 


Eddes House - Eastern Avenue West - 
Telephone: Seven Kings 6050 


Overseas Sales Organisation: Plessey International Limited « Ilford - Essex 
Telephone: Ilford 


Romford - Essex 


[ Plessey 





@ARCSia 
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NEW BRIDGE MEASURES 0:002 pH & 20 j10 


Handling complex impedances as a series combination, the Wayne Kerr Low inductance Bridge B321 measures 
inductances from 0.002 microhenry to 100 milliienrys, and resistances from 0.02 milliohm to 1000 ohms. The bridge shows 
an equal display of the resistive and inductive components in the form of a direct in-line read-out. Accuracy is extremely 
high—0.25%—and is completely unaffected by lead length. This highly versatile bridge has been designed for low impedance 
measurements in a wide variety of applications including transformers, chokes, telecommunication components as well 


as the measurement of contact resistance in micro- and heavy-current switches. 
Write or telephone for demonstration or for fully comprehensive literature. 


WAVYINEE Klehshs 


THE WAYNE KERR LABORATORIES LIMITED 

New Malden - Surrey - England - Tel: MALden 2202 

WAYNE KERR CORPORATION 

1633 Race St - Philadelphia - Pa - USA - Tel: LOcust 8-6820 





BRIEF SPECIFICATION of 8321 Measurement Accuracy + 0.25% 


Measurement Ranges Inductance 0.002u.H to 111mH Measurement Frequency 10kc/s + 1% 
Resistance 0.02 milliohms to 1110 ohms Power Supply 110-250V, 40-60 c/s 





PwK24 
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SPECIFY 1.M-. capacitors ... they are right for the job! The extensive range includes 
top-quality, precision types which meet the requirements of exacting equipment— 


but there are, too, the types you'll choose when the equipment is less spectacular 
and price is the governing factor. So specify T.M.C. and be sure of getting the 
right capacitor at the right price to do a dependable job. 


Please write for further information 


4a. € Om CAPACITORS 


TELEPHONE MANUFACTURING COMPANY LIMITED 
Capacitor Division, Cray Works, Sevenoaks Way 
Orpington, Kent. Telephone: Orpington 26611 
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Type L-5 


Insulation * Tester 


EXPANDED SCALE YEW Type L-5 has a long and electri- | Roted Voltage / 
cally expanded scale which covers 5 decades of resistance. et Reaetenn 

QUICK RESPONSE The quick response of Type L-5 will | 100V/ 20MQ |0~-ef tee dad reona cn 0.02~20M 0 
help you read the insulation resistance instantly. Ped 4 0.0iIM 20 

SILENT GENERATOR The rotary magnet type generator Ovi MN} ° ; 200M 0) 
turns extremely smooth and silent because of its excellent yy ° 0.0IM QD He 
prementhn l ad s00V / 100M Q . 500M {4 | -!~100M 2 

CORE MAGNET SYSTEM INDICATOR The indicator S00V / 1,000M 2 5.000M 13 | !~1.000M 2 
employs a core magnet system in which the yoke acts as . 05MQ 
a self-shield to minimize the external field influence. 2,000M Q : 10,000M @ | 2~2:000M 2 

GOOD DESIGN YEW Type L-5 has a graceful appearance 5 // $,000M Q ° ‘“ coed © | 5_5.000M 0 
with gray colored aluminum case with a wide window. | : 20. 2} 


ow ie & 


Pestetle fustrement Pone! Insteyment Wheostone Bridge Eorth Resistance Tester . All-Electronic 
Recording Controller 





Effective 


stats Measuring Range 








0.05~50M 2 























Economic Lood Disporch Computer Central Contro! Stotion of Chemicol Plont All-Electronic A.C. Network Anolyzer. ‘ 





YOKOGAWA ELECTRIC WORKS, LTD. [YEW] sxc2oc 


Heed Office: 3,000 Kichijoji, Musoshino-shi, Tokyo, Japon New York Office: YOKOGAWA ELECTRIC WORKS, INC.; 40 Worth St., New York, N.Y, 
U. K. Seles Agents for insulotion Testers; THE ELECTRICAL INSTRUMENT CO., LTO., Boswell Square, industri! Estote, Hillington, Glesgow, S.W. 2 
Sole Distributor in Austrolic: FOXALL INSTRUMENTS PTY. LTD., 1213-1217 High Street, Armadale, $f. 3, Melbourne 

Sole Distributor in Toiwon: YUNG HO COMPANY, LTO.; 38 Kwon Chen Rood, Toipei, Taiwan 

















EMI precision instruments 
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for science and industry 


Please send me further details of : 
([] Nuclear Health Instruments (and Probes) 
{_] Bmiac 11 Analogue Computer 
= __L.}_ Bmidata Instrumentation Tape Decks 
sete SB Closed Circuit Television (Colour Black and White/Minicamera) 
(-] Oscilloscopes (WM16, WM8) 
[[] Stroboscopes (Type 6, 3D, 5C) 
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Postage 
will be 
paid by 
Licensee 








BUSINESS REPLY CARD 
Licence No. SOX 64 











INSTRUMENT DIVISION ' DEPT ECS5 
EMI ELECTRONICS LTD 
HAYES ' MIDDLESEX 


No Postage 
Stamp necessary 
if posted in 
Great Britain 

or Northern 
Ireland 


FOR FURTHER 
INFORMATION PLEASE 
SEND THE REPLY-PAID 
CARD TO EMI 


EMI 











EMI ELECTRONICS LTD 


INSTRUMENT DIVISION * HAYES * MIDDX 
TELEPHONE: HAYES 3888 EXTENSION 2223 
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the ULTIMATE in radio 
frequency connectors... 


OVER 200 
TYPES AVAILABLE! 





 RANSRADIO utp 


138A CROMWELL ROAD LONDON SW7 Telephone: FREmantie 4421 (P.B.X.) 


To: 
TRANSRADIO LTD 138A CROMWELL ROAD LONDON SW7 


Please send Connector Catalogue to: 
NAME OF COMPANY 
ADDRESS 
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INSTRUMENTATION 
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FOR OUT-OF-STEP PROTECTION rd 
OF SYNCHRONOUS MOTORS | 4 












































Based on a well-proved design which has 
been in service for a number of years, the 
type FOS relay embodies new features 
which render a standard relay suitable 
for the out-of-step production of any 
type of synchronous motor operating 


at normal power frequencies. 


Full specification for type FOS relay is given in 
Publication 2219-1, available on request to 

AEI Instrumentation Division, 

instrument and Meter Department, 

Trafford Park, Manchester 17. 


instrumentation Division 
Associated Electrical Industries Limited 


ALSO: SINGLE AND POLYPHASE KWH METERS, RELAYS AND PROTECTIVE SYSTEMS, AC AND OC INDICATING INSTRUMENTS 
sc/ ras 
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This time machine can’t re-create events of the past. An Ampex magnetic tape recorder can. It can make them happen 
over and over again, exactly as they happened the first time. When you want to test a series of design prototypes or 
production pieces under identical conditions, this can be valuable. Take lorry axles for instance. You can test one 
under field conditions in a vehicle. Or you can test a dozen this way. But what about a hundred? And how do you know 
the conditions were identical for each axle you tested? The way out of this dilemma is to use a modern ‘time machine’— 
an Ampex magnetic tape recorder—to capture and re-create the first test run. You record the shock, vibration and other 
stresses which the first axle undergoes in a road test with an Ampex portable recorder. This recording can then be used 
on an Ampex laboratory recorder to programme dynamometers and vibration tables which can subject dozens—or even 
thousands—of axles to exactly the same stresses as the first. The time and money saved and the increased accuracy of 
results can be amazing. The same idea has been applied to testing tyres, fuels, lubricants, electronic components and 
many other items. A similar technique is used in pre-flight training. Using a jet flight simulator, for instance, today’s 
airline pilots can undertake a trans-Atlantic ‘flight’ without leaving the ground. It will be an authentic operation 
because the instruments they observe are programmed by a magnetic tape recorded during actual flights. The possi- 
bilities are almost limitless. Even machine tools and complex process chains can be programmed by magnetic tape to 
repeat a precise operation over and over again without error. For comprehensive information on how the dynamic 


simulation capabilities of magnetic tape can help solve problems in your business, write for literature packet No. 2 to: 


Ampex Great Britain Limited, 72 Berkeley Avenue, Reading, Berkshire, England. Telephone: Reading 55341. |AMPEX| 


Time Machine 
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Wide Band Matching Transformers for #.F. 


= Power Capacities 1 kW &5 kW 


= Impedance ratios 600 ohms balanced to 
75/50/60 ohms unbalanced 


Compact « no tuning « low loss + weather-proof 


Write for data sheets and further technical details quoting 
reference D/687/11.to:— 


CSE: 

MULLARD EQUIPMENT LIMITED 5 kW Type L.382 in cast aluminium. 
Frequency range 15-30 Mc/s, 

Ree = with VSWR better than 1.5 

MANOR ROYAL, CRAWLEY, SUSSEX - Telephone Crawley 28787 


OM E687 
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ZENITH 


Whether you are a commuter for steam, diesel or 
electric trains, the usual uneventful daily journey is 
only possible through the signalling system of British 
Railways. — 


Our larger inset picture illustrates a track feed instal- 
lation at Finsbury Park, Eastern Region. The track 
circuit forms the basis of modern signalling. A 
current flows through the rails, insulated for this 
purpose, operating a normally energised relay. As a 
train enters the track circuited section its axles offer 
a better path, so the relay is de-energised and occupa- 
tion of that section detected. 


Tapped track circuit feed resistandes regulate the 
current flow, and are adjusted to pass a current 
through the relay when that section of the track is 
unoccupied. 


*CERAMITE wire wound, bedded resistors ensure 
complete reliability, having approval in Class H1. 





We should be pleased to advise you on resistor matters 
and happy to send our catalogue. 


*Registered Trade Mark 


Photograph by courtesy of British Railways 


THE ZENITH ELECTRIC 
COMPANY LIMITED 


ZENITH WORKS: VILLIERS ROAD 
WILLESDEN GREEN + LONDON N.W.2 


Telephone WILLESOEN 6581/5 Telegrams VOLTAOHM NMORFHONME LONDON 
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CINTEL DELAYED PULSE 


This versatile instrument has four main outputs generating 
true +ve or —ve going pulses with a rise time of less than 
10musec at an output of 5V in 750. Variable amplitude, 
width and delay are provided and the instrument is capable 
of either single or double pulse modes of operation. 


The four main outputs of the generator are (1) a pre- 
pulse of fixed amplitude and width. (2) A single or 
double main pulse of variable width and amplitude. 
(3) A single or double negative going sawtooth (sweep) 
pulse coinciding with the main pulse. (4) A single or 
double cable pulse derived from the main pulse. 


APPLICATIONS Of this instrument can be made in 
many fields of research and measurement. its com- 
prehensive specification makes it particularly suitable 
for use in radio navigation, radar, television, elec- 
tronics, nucleonics, computors, telemetering and 
physiological research. Other uses will be apparent 
and the more common applications are listed in a 
comprehensive leaflet available on written request. 


BRIEF SPECIFICATION 


PERIOD: Continuously variable from 0-9usec to 
1-OSsec corresponding with a frequency range 0-95c/s 
to 1-IMc/s. Accuracy is within + 5%. 


PRE-PULSE: Fixed amplitude 8V peak in 750 
positive going. Fixed width 60musec. 


DELAY: The time between the peak of the pre-pulse 
and the advent of the main pulse is variable from 
O0-9usec to 10Smsec. Accuracy is within + 5%. 


MAIN OUTPUT PULSE: Continuously variable in 
width from 0-09usec to 105msec with a calibration 
accuracy of + 5%. The amplitude and impedance is 
controlled by a four position switch and a fine control 
giving a 4:1] attenuation of each maximum as follows 
AMPLITUDE RISE TIME 
SV max 752 < 10muysec 
10V max 1500 + 25musec 
25V max 6000 > 40musec 
50V max 10000 + 5O0musec 


IMPEDANCE 











POLARITY of the output pulse can be positive or 
negative going with respect to earth as required. 
Accuracy of calibration is within + 2% on all ranges 
except the SOV range where it is within + 5%. 


CINTEL 


THE SWEEP waveform is a direct coupled negative 
going sawtooth with the same width and delay as the 
main pulse. The amplitude of this waveform is 15V 
peak at maximum width. Linearity is maintained to 
within + 2%. Output impedance approximately 3000. 


CABLE PULSE is obtained from a short circuited 
pure line. Two narrow output pulses are obtained, 
one positive and one negative going, coincident with 
the leading and trailing edges of the main pulse. The 
width of both pulses is 25musec. The maximum 
amplitude is 3V peak in 75Q and rise time 8musec. 


DOUBLE PULSE operation can be obtained by a 
setting on the front panel. Two pulses are produced, 
the first coincident with the pre-pulse and the second 
delayed on it by a selected amount. 
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SYNC/TRIGGER The generator can be synchroniscd 

or triggered by almost any externally applied waveform. 

The minimum amplitude levels for a sine wave being: 


$¥ NC operation 0-SV peak to peak 2Mc/s max., and 
TRIGGER operation 1-0V peak to peak 2Mc/s max. 


SINGLE SHOT operation obtained by a push-button switch 


110-120V and 200-250V a.c.. 
in 10V steps 40 to 60 c/s 
200W 

224” wide x 15” deep x 21” high 
(57 x 38 x 53 cm.) 

90 Ibs. (41 kilos). 











POWER SUPPLY 


POWER CONSUMPTION 
DIMENSIONS . 


WEIGHT . 


RANK CINTEL LIMITED 


Worsley Bridge Road, Lower Sydenham, S.E.26. HiTher Green 4600 
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10 kV IONISATION TESTER TYPE 251 


APPLICATIONS 

Insulation testing of transformers. 

Testing electric motor windings. 

Testing electrical components after long storage. 

Grading capacitors for different voltages during manufacture. 
Testing high voltage cables. 

Inspection testing of incoming insulating materials. 

Testing for voids in insulating materials. 

Testing radio and electrical components for noisy operation. 


Airmec first in the field with ionisation testing 


IONISATION TESTERS 


AIRMEC LIMITED - HIGH WYCOMBE - BUCKS : TEL: HIGH WYCOMBE 2501/7 
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Commentary 


i lee Electronic Computer Exhibition was held in Lon- 
don from 3 to 12 October and a description of some 
of the exhibits is contained elsewhere in this issue. Con- 
current with the exhibition was an Electronic Data 
Processing Symposium at which a number of papers 
describing the application of computers to commercial 
projects was presented. 

The exhibition itself included computers of both the 
analogue and digital types together with their peripheral 
equipment. The main emphasis, naturally and rightly, 
was on the digital machine. This is not, of course, to 
belittle the analogue computer or its valuable place as an 
aid to research and simulation, but its functions and capa- 
bilities are well known and it does not possess, as does 
the digital machine, the ability to make dramatic changes 
and, one hopes, improvements in commercial routines. 

To say that there was nothing new at the exhibition 
would be altogether too sweeping a statement, though 
from a purely scientific aspect it is largely true: there was 
little if anything that was not already known to the engi- 
neer intimately concerned with computer design. On the 
other hand some of the more recent developments such as 
thin film magnetic stores and multi-aperture ferrite cores 
are beginning to appear in commercial form. Indeed, 
from the evidence available at present it would appear 
that future generations of digital computers could well 
work completely with interacting magnetic fields, and that 
even the transistor, which has made such rapid strides in 
the last few years, could disappear. 

From the point of view of anyone who has not followed 
the evolution of the computer over the last few years the 
differences between the early machines and their modern 
counterparts are, however, most striking. To emphasize 
the point it will be recalled that when the first version 
of LEO (Lyons Electronic Office) was brought into service 
some eight years ago it was, perhaps, the most compre- 
hensive and modern office computer installation in the 
world. It consisted of some 220 units assembled into over 
twenty enclosed nine foot racks with air ducts top and 
bottom to remove the heat from the 5 000 or so thermionic 
valves employed. The total power consumption was 
30kW and the main h.t. rectifiers were supplied from a 
12kW alternator driven by a 20 h.p. induction motor, with 
a second motor-generator set installed as a standby. The 
present-day version of the same computer is faster and 
more comprehensive in every way yet it can easily be 
installed in an office with no structural alterations and 
can, almost literally, be plugged into the nearest power 
point. 

To the user this rapid rate of evolution must be a little 
frightening, for even to a large commercial enterprise an 
investment of anything up to £1M or more on capital 
equipment which will be outdated within a very few years 
is no small matter. It may well be that this point has 
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some bearing on the slow adoption of the computer by 
the businessmen of this country as compared with their 
somewhat less cautious brethren in the U.S.A. and Europe. 

In fact it is estimated that there are about 5 000 installa- 
tions in America, over 1000 in Europe and less than 350 
in this country. There are, however, welcome signs that 
the pace of installation in this country is quickening and 
that the range of uses is becoming more diversified. The 
early installations were used very largely for payroll ac- 
counting and similar purposes but the more ‘ go-ahead’ 
users are beginning to employ their installations more and 
more for production planning, operational research and 
management control applications; that is to say, for the 
processing of information. These later, and in the long- 
run more important applications, call for a most thorough 
and rigorous investigation and the most careful detail 
planning before the installation is made for, if it is to be 
an economic success, it must be the correct assembly of 
equipment for the job in hand and must supply the right 
information at the right time. In addition the installa- 
tion must be capable of expansion in sympathy with the 
business it serves. 

Experience to date seems to indicate that if the maxi- 
mum potential of the computer is to be realized the whole 
structure and organization of the user firm may have to 
be radically changed. This is particularly so in the case 
of manufacturing industries where the accounts, produc- 
tion planning, progressing departments etc, which have 
previously been largely separate entities will need to 
become far. more closely integrated, with the computer 
as the central servicing and co-ordinating unit. The ulti- 
mate in this respect may well occur when the computer 
of one firm can communicate direct with the computer 
of another, in much the same way as we now communi- 
cate by telephone or Telex. For instance the computer 
in firm A may decide that a stock item has reached the 
level where re-ordering is necessary. It would then auto- 
matically dial the correct number of the supplier and pass 
the order to the computer of firm B. This computer 
would then progress the order through its factory, print 
out the despatch notes etc, take care of the accounting 
and automatically present its invoice to the computer of 
firm A. 

While such a system is technically possible, commercially 
it is no more than a flight of fancy and it would, no doubt, 
be more prudent and realistic to first exploit to the full 
what is already available. The exhibition adequately 
demonstrated that a very fine range of data processing 
equipment is manufactured in this country while the 
papers read at the symposium showed that it can be 
profitably employed. In other words, the electronic in- 
dustry and the office machinery manufacturers have made 
the tools available and it is now up to the businessmen 
to use them to the full. 
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A MASTER TIMING UNIT 


By E. G. Ackermann, G.M., and J. D. Storer, A.M.LE.E., A.M.Brit.LR.E. 


The timing unit is based on a \kc/s crystal oscillator from which a variety of pulse and sine wave 

outputs are derived. A once per second pulse output is used to drive a Dekatron clock which is 

interrogated each minute and produces a six digit output in morse code indicating the day of the 

month and the time in hours and minutes, e.g.:—17, 11.30. This output in turn may be used to 

modulate the continuous pulse trains and sine wave outputs thus imprinting them with real time 
information. 


(Voir page 762 pour le résumé en francais: Zusammenfassung in deutscher Sprache auf Seite 769) 


Be unit is designed to produce a wide range of timing 
impulses for laboratory and industrial applications, i.e. 
film and/or magnetic tape marking, process timing etc.; 
in addition it contains an electronic clock giving a minute 
by minute indication of standard time. This information 
can be superimposed on a variety of outputs both sinu- 
soidal and pulsed in the form of a morse coded amplitude 
modulation. The keying speed can be varied to suit the 
particular application; the fastest is intended for filming, 
when the six digits representing the day of the month, the 
hour of the day, and the minute of the hour are trans- 
mitted in approximately half a second. Time is also 
displayed on aa impuise driven clock which gives a digital 
presentation of hours and minutes, the clock drive is 
available for operating external clocks when required. The 
basic source from which all outputs are derived is a Ikc/s 
crystal oscillator; the crystal has a low temperature coeffi- 
cient but is not oven controlled; under these conditions 
it has a long term stability of about 5 parts in 10°. Provi- 


Fig. 1. 


sion is made for an alternative drive from an external 
frequency standard if greater stability is required; facili- 
ties are included for comparing the drift between internal 
and external standards, or between a master and a slave 
unit. The electronic clock can be advanced or retarded 
in millisecond steps to synchronize with standard time, 
initial starting can be effected manually or by an impulse 
transmitted by radio or land line. It is necessary to reset 
manually each month as no provision is made to dis- 
criminate between 30 and 31 days. 


General 
The equipment 
follows : — 
(1) 1ke/s crystal oscillator. 
(2) Frequency divider 
(3) Electronic clock and gating circuits. 
(4) Number generators. 


is divided into seven sub-units as 


(Fig. 7)* 
(Fig. 8)* 
(Fig. 10)* 


Arrangement of timing unit 
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(5) Six way switch, 
mixer and output 
circuits. (Fig. 12)* 


(6) Control and dis- 
play unit. 
(7) Power unit. 


These units are accom- 
modated in a_ standard 
19in rack 4ft 6in high. 
The power consumption is 350W. 

A block schematic of the unit is given in Fig. 1. The 
eutput from the Ikc/s crystal oscillator is divided down 
by conventional Dekatron counter circuits to produce 
output pulses at 1000, 100, 10, 1 and 0-1 per second. 
These are available as individual outputs through cathode- 
followers, or in any combination with or without time 
superimposed via the modulator and mixer unit. A 
Ikc/s sinusoidal output is also availabie either as a con- 
tinuous wave or keyed on/off by the morse coded time 
information. 
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Fig. 2. Examples of outputs without time information superimposed 
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Fig. 3. Electronic clock display 


Fig. 4. The digital clock. display 
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Fig. 5. Examples of outputs morse coded with time information 


\(c) Morse coded 1000c/s pulses. 
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Fig. 6. Typical frequency/temperature curve of bimorph crystal 








Two outputs consisting of a pulse each minute, one 
10sec in advance of the other, are also taken from the 
divider chain. These are designated ‘ minute’, and ‘ pre- 
minute’ pulses respectively. The pre-minute pulse is 
applied to a counter, consisting of six Dekatrons, which 
are so connected that the read-out is in the form of an 
electronic clock advancing once per minute, the instant 
of advance being ten seconds before the actual point in 
time. This is necessary so that when the clock is sampled, 
as will be described later, precisely at the correct instant 
in time, it is already indicating that time. (See Fig. 2.) 


Evectronic CLock Dispiay (Fig. 3) 

In this example the date time group indicated in 171130 
representing 11.30 hours on the 17th day of a particular 
month. 

The minute pulse is fed to the clock impulse generator 
which provides alternate positive and negative pulses re- 
quired to drive the digital clock, the display of which is 
shown in Fig. 4. This output is available via a cathode- 
follower for feeding additional external clocks. 


DicitraL CLock DispLay (Fig. 4) 

A six position stepper switch is also started by the 
minute pulse, this supplies a voltage to the tens of days 
gate circuit causing an output to be applied to whichever 
number generator is indicated by the tens of days Deka- 
tron on the electronic clock. This figure is then keyed 
in morse by the number generator, which, on completion 
of the figure, also feeds a further impulse to the six way 
stepper switch via a short delay, causing it to advance 
and sample the next Dekatron in the clock. This process 
is repeated until all six figures have been keyed, the 
stepper switch then returns to its start position. The 
morse coded date time group is available as a d.c. output 
via a cathode-follower, and can be superimposed on pulse 
and sinusoidal outputs via modulators 1 and 2. Typical 
time coded outputs are shown in Fig. 5. 


* To avoid repetition only part schematics are given. 
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EXAMPLEs OF OuTPUTS CopED wiTH Date Time Group 

(Fig 5) 

Summarizing, the outputs available are :— 

(1) Alternate positive and negative pulses for driving 
digital clock. 

(2) Any combination of 1000, 100, 10, 1 and 0-Isec 
pulses each being indicated by a different ampli- 
tude, and the whole output either time coded or 
not as required. 


(3) lkc/s pulses. 


effected by rectifying a portion of this output and apply- 
ing the filtered d.c. to the grid of the oscillator. A tuned 
circuit is included in the cathode of the amplifier from 
which a low impedance sinusoidal output is taken. A 
higher level output developed across the anode load of the 
amplifier is keyed by a relay which itself is operated via 
a cathode coupled d.c. amplifier into which is fed the 
morse coded d.c. waveform. 


FREQUENCY DIVIDER AND PULSE GENERATOR (Fig. 7) 
A likc/s sine wave from either the internal or an ex- 
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Fig. 7. Frequency divider and 


(4) 100c/s pulses. 
(5) 1c/s pulses. 
(6) Morse coded waveform giving date time group. 


(7) 1kc/s sine wave, time coded with off/on keying 
if required. 


The Sub Units 
CRYSTAL OSCILLATOR AND MODULATOR UNIT 

The crystal used is a G.E.C. Ikc/s bimorph having a 
low temperature coefficient as is shown by the typical 
frequency temperature characteristic of Fig. 6. 

The crystal operates as a three terminal network with 
the common point taken to ground through a small capa- 
citor, variation of which enables the crystal to be trimmed 
over approximately 50 parts in 10°. The two remaining 
terminations are taken to the grid and anode circuits of 
the pentode oscillator valve. Approximately one sixth of 
the total output is applied as drive to the crystal, the full 
output is fed via an amplifier, automatic gain control being 
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300V square wave generator 


ternal source is amplified and pulse shaped then fed 
through a CR circuit to the grid of Vs which is the hard 
valve driver for the first divide by ten Dekatron. A 
smaller amplitude negative going Ikc/s pulse train is 
tapped off from the amplifier and fed via a cathode- 
follower to the modulator and output unit. The large 
negative pulse from V, anode is fed via a phase shift net- 
work to the first and second guides of the Dekatron V;, 
the network delays the pulse applied to the latter guides 
by approximately 50usec, thus ensuring a clockwise rota- 
tion of the glow. The grid of Vs has a heavy negative 
bias to prevent the rear edge of the input pulse appearing 
on the Dekatron guides. V; is a conventional Dekatron 
divider, an output at one tenth of the input frequency 
being available at each cathode; the 100c/s pulses devel- 
oped across cathode number ten are fed via the trigger 
tetrode V; to the next Dekatron V:, and via a similar 
trigger valve V2 to the modulator and output unit. Similar 
circuits provide outputs at 10, 1 and O-Ic/s. The final 
divider stage comprises a Dekatron with twelve cathodes, 
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outputs are taken from cathodes 6 and 12 giving a divide 
factor of six and hence output pulses at one minute inter- 
vals. Outputs are also taken from cathodes 5 and 12 
producing a one minute pulse ten seconds in advance of 
that derived from cathodes 6 and 12, this is the pre- 
minute pulse which is used to set up the electronic clock 
ready for sampling at the exact minute in time. 

Outputs are also taken from cathodes 1 and 6 of both 
the first and second Dekatrons (V; and V;), feeding the 
trigger tubes Vis and Vy. This pair of trigger tubes is 
wired to form a binary cell, the trigger tube cathodes 
being coupled by a 5 600pF capacitor which ensures that 
only one of the pair is ionized at the same time. Thus 
when Vi« is ionized its cathode voltage rises and the in- 
crease in potential is fed to Vi cathode extinguishing 
Vir. Vis will then conduct for Smsec until the next pulse 
from the Dekatron fires Vi: whose cathode potential then 
rises and cuts off Vis. Each tetrode conducts alternately 
for Smsec and the output from the cathode load of Vi is 
100c/s square wave. 
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Fig. 9. Simplified gating circuit 


The action of S: determines whether the 100c/s or the 
10c/s square wave generators are operative and hence 
which waveform is applied to V». 


This valve is a d.c. amplifier coupled directly to the 
cathode-follower Vn, the output from which is a 300V 
square wave whose amplitude can be adjusted by RVin. 
To obtain a steady meter reading of this voltage for 
resetting purposes the square wave modulation can 
be removed by operating S$:, which breaks the 
h.t. supply to Vw, the voltage on the cathode 
of Vx can then be measured and adjusted under static 
conditions. The divider can be reset manually or auto- 
matically via the control unit and provision is made for 
it to be advanced or retarded manually in millisecond steps 
for synchronizing with external sources or additional 
clocks separated some distance. 
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Fig. 8. Electronic clock and gating circuits 


TENS OF MINUTES 


ELECTRONIC CLOCK AND GATING CirculTs (Fig. 8) 

The pre-minute pulse is applied to the trigger tube V; 
where it is amplified and shaped before being fed to the 
Dekatron V2. This is designated the ‘ minutes’ Dekatron 
and is stepped on once each minute by the pre-minute 
pulses. An output is taken from its tenth cathode, which 
after amplification by V:; is fed via a phase shifting net- 
work to the ‘tens of minutes’ Dekatron V,. In this case 
the output is taken from the sixth cathode and applied to 
the trigger electrodes of both Vs and Vs. V« feeds the 
pulse to the ‘hours’ Dekatron V:, while the output of V; 
is fed back to the first cathode of the Dekatron causing it 
to reset to zero. Thus after 59 pre-minute pulses the 
* minutes’ and ‘tens of minutes’ Dekatrons return to zero 
and the hours Dekatron steps on to one. This process 
is repeated until 2359 when it becomes necessary for the 
next impulse to advance the ‘days’ Dekatron, this is 
achieved by gating the outputs from cathode four of the 
‘hours’ and cathode two of the ‘tens of hours’ Deka- 
trons. When both of these cathodes are driven positive 
the diodes MR and MRw are both cut off and some 75V 
is applied to the trigger electrode of Vs causing it to fire, 
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the consequent negative pulse at its anode is fed to the 
zero cathodes of the ‘hours’ and ‘tens of hours’ Deka- 
trons causing them to reset. The positive pulse developed 
at the cathode of V; is fed to the ‘days’ Dekatron causing 
it to step on one. The action of the ‘days’ and ‘tens 
of days’ Dekatrons is similar to that of V2 and Vs, thus 
the six Dekatrons display the date time group in the form 
where 271102 indicates two minutes past eleven on the 
twenty-seventh day, the display advancing in one minute 


This results in the number generator one keying out 
the figure one in morse code on completion of which it 
passes via delay a step on impulse to the six-way sampling 
switch causing it to gate the ‘days’ Dekatron. The pro- 
cess is repeated until all six Dekatrons have been sampled 
and the complete date time group transmitted in morse. 
The gating sequence is started by the minute pulse so that 
the leading edge of the first morse impulse occurs 
precisely at the instant in time which is being transmitted. 
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Fig. 10. Typical number generator (one) 


steps just ten seconds before the actual point in time. 
For initial setting up and for resetting at the end of a 
month, manually controlled positive impulses are applied 
to the driver valves preceding the Dekatrons, these are 
generated by discharging a CR circuit through a micro- 
switch. Exceptionally the ‘tens of days’ Dekatron is 
zero’d by connecting a negative voltage direct to its zero 
cathode. 

In order to provide a read-out of this time information 
in the form of a morse coded signal each Dekatron is 
sampled in turn by means of sequential impulses from a 
six way automatic selector, Fig. 12, which opens a diode 
gate causing a start impulse to be fed to whichever num- 
ber generator (Fig. 10) is indicated by the position of the 
glow on the Dekatron. The first Dekatron to be sampled 
in the ‘tens of days’ assuming that the glow invests 
cathode one, then the potential of this cathode will be 
some 100V positive and MR; in the simplified schematic of 
the gating circuit (Fig. 9) will be cut off. The voltage 
drop across R is thus reduced but the potential is not yet 
sufficient to result in an output from MR;. When the 
positive sampling impulse is applied, MR, is also cut off 
and the potential rises to nearly 75V causing an output 
through MR; to the figure one line. 
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Fig. 11. Character formation waveforms 


NuMBER GENERATOR (Fig. 10) 

There are ten generators each concerned with the pro- 
duction of pulses which, when combined in Vw, form the 
morse code sequence for numbers 0 to 9 as required. All 
the generators, which consist basically of a Dekatron 
driven by a trigger tetrode with a feedback loop to pro- 
duce regeneration, are similar with the exception of the 
Dekatron cathode connexions. 

The duration of the dots and dashes is controlled by the 
300V square wave modulated h.t. supply derived from 
the frequency divider (Fig. 7). The frequency of which 
can be set to either 10 or 100c/s giving dot lengths of 
50 or Smsec respectively. The dashes are arranged to be 
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three times as long as the dots and the spacing between 
complete characters is five dots long. 


Consider the generation of figure one, the positive going 
output from the gating circuits is fed to the grid of the 
double triode V., and the clipped and amplified output 
developed across Ry is applied to the trigger electrode of 
Vio which fires, causing the voltage across its cathode 
resistance Ry and R» to rise. This pulse is fed both to 
the dot pulse line through an isolating resistor Rw», and to 
Vs. Vw will remain alight for SOmsec until the 300V 
modulated supply falls below its ionizing potential. When 
V; fires the Dekatron glow moves from cathode zero to 
one, the rise of potential on which is fed through Ra to 
the trigger of Vi. Vw however is still alight, the 300V 
supply having not yet fallen. Some SOmsec after the 
firing of Vw the 300V supply falls to zero and Vi is 
extinguished, after a further 5Omsec the 300V returns and 
Vi fires due to the positive potential on its trigger. Vi 
triggers V; and the Dekatron glow moves on to cathode 
two. Immediately that cathode potential rises and the 
output pulse is fed both to the dash pulse line and to the 
trigger of Vx. This valve cannot fire because Vip is still 
struck and the current through Ry and Ry raises the 
cathode potentials of both Vis and Vx. The positive 
potential remains on Vx trigger until Vi is extinguished 
due to the 300V line falling, and remains so for 50msec 
until it rises again. At this point Vx fires triggering V: 
and the Dekatron glow moves on to the cathode three. 
As can be seen from the waveforms in Fig. 11 this pro- 
cess continues, Vio and Vx» firing alternately each time the 
300V supply goes positive, until the glow invests cathode 
nine. When the potential on this cathode rises Vx fires 
and feeds a step pulse to the six-way switch. Vx remains 
conducting until the 300V line falls, when this occurs the 
fail in voltage on its cathode is fed through Cz» to the 
zero cathode of the Dekatron causing the glow to move 
to it. The circuit is now back to its original state and 
ready to accept another start pulse. 


Stx-way Switcu, MIxers AND Output Circurts (Fig. 12) 


The six-way switch is started by the minute pulse which 
fires the trigger tube V» the output of which in turn steps 
the Dekatron Vi from its quiescent state of zero to one. 
This causes the cathode line to go positive and the tens 
of days gate is sampled. As a result a start pulse is fed 
to the appropriate number generator which produces a 
morse character. On completion of the morse character 
the number generator transmits a stop pulse back to the 
six-way switch. It is necessary to have a delay period of 
five dots before the switch steps on and samples the next 
gate. To achieve this the pulse is fed via 7; to the trigger 
electrode of V« the anode of which is connected to the 
300V modulated supply. An output from the cathode of 
Vs fires V; which drives the delay Dekatron V; five steps 
forward taking either 500 or SOmsec according to the 
frequency of the 300V supply. At this point the output 
from cathode five fires Vs which drives the six-way switch 
forward from cathode one to cathode two causing the 
days gate to be sampled. The whole operation is repeated 
until all six gates have been sampled, then the glow of 
the six-way switch Dekatron moves on to cathode seven 
the output of which is fed to Vn. When this valve strikes 
a large negative pulse is developed at its anode and fed 
via Cy» to the zero cathode of the six-way switch Dekatron 
causing the glow to transfer to this point and so remain 
until the next minute pulse starts the sequence again. 


The first mixer circuit comprises the resistor network 
R; to Re» and rectifiers MR: to MRu. The incoming 
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pulse trains at 1 000, 100 and 10, 1 and 0-Ic/s are applied 
via separate network switches to the network where they 
are superimposed on the common line feeding the grid of 
Vis. In every case the lower frequency pulse train and 
the 1000c/s are applied to a coincidence gate, the 
output of which consists of one of the 1 000c/s at the 
lower pulse rate (Fig. 13). These are then superimposed 
on the 1 000c/s pulses permanently connected to the grid 
line, and as they must now be in phase, the result is that 
this train is marked by an amplitude increase at the fre- 
quency of the lower rate pulses. 


V: amplifies and shapes the combined waveform before 
applying it to an output cathode-follower. Other cathode- 
followers are used to produce separate outputs from the 
1000, 100 and Ic/s waveforms, and Vs to provide an 
output from the morse coded d.c. waveform. This wave- 
form can also be switched to the mixer network and the 
grid line of Vis when it causes the whole pulse train to 
be modulated in amplitude by some 50 per cent as shown 
in Fig. 5 and Fig. 1. 
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Fig. 13. Method of combining 1 000 and 100c/s pulses 


The second mixer circuit consists of the double triode 
Vw and the relay B. The morse coded d.c. waveform is 
fed via a switch to the grid of Via which together with 
Vi» forms a cathode coupled d.c. amplifier and operates 
the relay B. The contacts of this relay are used to open 
and close the grid line of the last cathode-follower Vw, 
thus on/off keying the Ikc/s sine wave output. 

To operate the digital clock an output is required con- 
sisting of once per minute pulses of alternate polarity. 
These are produced by a binary cell the state of which is 
reversed each minute by the pre-minute pulse. A double 
wound telegraph relay is included in the anode circuit of 
the binary so that its contact state reverses once per 
minute in step with the binary. These contacts select 
either a positive or a negative output voltage of 6V am- 
plitude, thus providing an output waveform to the mechan- 
ical clock as shown in Fig. 14. 


DISPLAY AND CONTROL Circuits (Fig. 15) 

The display panel consists of a small cathode-ray tube 
and its associated circuits, and is intended to provide an 
indication of the frequency (and hence time) drift between 
the internal lkc/s and any external standard. The signal 
from the external standard is fed via an amplifier to a 
Dekatron and after differentiation to the Y; plates of the 
cathode-ray tube as calibration pips. The 100c/s output 
from the Dekatron is shaped and used to trigger a transi- 
tron time-base generator, whose output provides the X¥ 
deflexion of the cathode-ray tube. The 100c/s pulse train 
from the divider unit is connected to the Y plates, the 
resulting display being as shown in Fig. 16. 

Thus any drift of the internal frequency source is indi- 
cated by a movement of the displayed pulse to right or 
left. 

Should any such drift occur it can be corrected by the 
manually operated advance and retard circuits. When 
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the advance switch is pressed it causes a positive pulse 
to be fed to the grid of V, in the divider chain where it is 
counted normally by the first division stage. 


Thus the total count is increased by one and the clock 
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Fig. 14. Generation of mechanical clock drive 
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Fig. 15. Method of displaying frequency drift 


Time -base and calibration pips 
from external standard 


is advanced by Imsec, the advance being indicated by a 
movement of the pulse on the display tube. Each time 
the advance switch is pressed the clock advances a further 
millisecond. When the retard switch is pressed, a nega- 
tive going pulse is fed to the grid of Vs in the divider 
chain (Fig. 7), where it cancels out two or three—accord- 
ing to the phasing—of the Ikc/s pulses, thus retarding the 
clock by that number of milliseconds. 

The whole of the divider chain can be reset from the 
control panel, by allowing the reset line to rise to plus 
150V, causing all the Dekatrons in the divider chain to 
move to zero and remain there. The whole system may now 
be started by removing this voltage. This signal if re- 


quired can be supplied remotely by land line or radio link. 
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A Multi-Frequency Sub-Standard 
(‘Forksichord’) for Field Use 


By C. J. P. Small*, B.Sc., D.LC., A.C.G.I. 


The ‘ Forksichord’, described here, consists of an array 
of accurately tuned, self-maintained, tuning forks, which 
by means of press-button selection switches, are indi- 
vidually capable of supplying tone, which can be 
compared with tone from other apparatus, by the beat 
method, using a telephone receiver. The tuning forks 
are mounted in two rows, each with its ‘drive’ and 
*‘ pick-up coils. There is a transistor amplifier to main- 
tain the vibration of the fork to which it is switched, 
and this is excited by means of a small dry battery. 


(Voir page 762 pour le résumé en francais: Zusammenfassung in 
deutscher Sprache auf Seite 769) 


OR ‘Field’ tuning of systems such as ‘ personal call’, 

now in common use, an instrument for supplying any 
one of a range of accurate steady tones, in the middle 
and lower audio range, is desirable. Such an instrument, 
as well as being accurate and reliable, requires to have 
a temperature-frequency characteristic which is either 
constant or varying in a desired manner. It should be 
capable of withstanding rough usage and high humidity 
without deterioration of its performance. 

The self maintained tuning forks, used in the ‘ Forksi- 
chord’ meet the above requirements, certain simple pre- 
cautions, described in the following, having been taken. 
The complete instrument, with cover removed, is shown 
in Fig. 1. 


The Tuning Fork 

The individual forks are made from commercial bright 
steel strip of section ?in by }in. This is bent to an 
elongated U, with parallel prongs, and 4in between prongs. 
It is then threaded through a rectangular hole in a 
mounting plate and brazed thereto. Two forks are 
brazed to one mounting plate purely for compactness of 
assembly. The steel, of which the forks are made, is 
selected for dimensions and physical properties. 

A curve relating frequency to the overall length of the 
bent up fork, is derived for the whole range of frequen- 
cies in the ‘Forksichord’. This curve is derived 
theoretically and checked experimentally. In the ‘ Fork- 
sichord’ described here, 16 frequencies are available 


* Westrex Co. Lid 
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ranging from 400 to 1100c/s. The largest fork (400c/s) 
has a length of 3-lin, and the smallest (1 100c/s) 1-84in. 
Tuning of the forks to their final accurate frequencies 
requires the following processes, in the order given: 
(1) Machining to lengths in accordance with the curve 
referred to above. 
(2) Brazing brass blocks to the prong tips (to enable 
tuning to be a final process). 
(3) Zinc plating (for protection against corrosion). 
(4) Rough tuning. 
(5) Fine tuning. 

Rough tuning of the forks is done by removal of metal 
in a milling operation (brass only is removed from the 
tips of the prongs). The fork frequency is thus raised 
to 3 or 4c/s below the final frequency. The method of 
measuring this, consists of setting the fork into self- 
maintained vibration and comparing by oscilloscope with 
a standard source of frequency. The fine tuning is done 
in situ (i.e. with the ‘ Forksichord’ completely assembled), 
by drilling into the brass ends of the prongs. Care is 
taken that the depths of holes are the same in each 
prong, to ensure balance. The fork frequency is brought 
up to within 0-25c/s of nominal (at 20°C).. The method 
of measurement is the same as in rough tuning. 

The temperature characteristic of a tuning fork of 
specific design depends only on the physical properties 
of the material used. These are (a) the temperature 
coefficient of expansion and (b) the temperature coefficient 


Fig. 1. Complete instrament with cover removed 
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coils are identical with 
and are of the type 














used in small telephone 
receivers. The type 
with equal poles placed 
side by side, has been 
used in preference to 
the centre pole type, as 
this lends itself better 
to an adjustment for 
zero back coupling. 
The ‘drive’ coil, fed 











of Young's modulus. Forks made of Invar steel give a 
rising frequency with rise of temperature, this being 
almost entirely due to change in Young's modulus. Forks 
made of Elinvar steel have a substantially constant fre- 
quency with change of temperature. Forks made of mild 
steel give a falling frequency with rise of temperature 
of approximately 125 parts in 10°°C. For special reasons 
the ‘ Forksichord’ uses mild steel forks. 

Apart from temperature variation of fork frequency, 
other variations can occur due to (a) corrosion and (b) 
negative stiffness variations. Zinc plating substantially 
reduces the likelihood of corrosion. Negative stiffness 
occurs when an armature moves in a magnetic field, and 
it is inherent in the law relating magnetic force to arma- 
ture position. It constitutes a quantity which subtracts 
from the mechanical stiffness of the fork, thus causing 
a lowering of fork frequency. If negative stiffness were 
to remain constant, no change of fork frequency would 
occur. But since it changes with change of prong ampli- 
tude, it follows that change of amplifier gain will bring 
about a change of fork frequency, through this agency. 
Amplifier gain may change due to: (a) temperature or 
(b) battery voltage. It is thus best to make negative stiff- 
ness as small as possible and to do this an amplifier with 
adequate gain (see below), is essential. In this connexion 
the Q of the tuning fork, which constitutes an important 
part of the overall gain, is kept at the highest possible 
value by special manufacturing processes. 


The Transistor Amplifier 
The three-stage transistor amplifier is of conventional 
design, as shown in Fig. 2. The ‘drive’ and ‘ pick-up’ 
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from the amplifier out- 
put, operates on one 
prong of the - fork. 
The other prong which vibrates in sympathy, is fed back 
to the amplifier input. A buffer stage supplies tone to a 
telephone receiver in series with the external apparatus 
which is to be tuned by the beat method. This whole 
arrangement is shown on block schematic Fig. 3. 

The amplifier is excited from a 6V dry battery from 
which the total current drain is about 10mA. With 
normal use, the life of this battery will be practically its 
shelf life. 

Special precautions are taken to prevent parasitic oscil- 
lations. These are (a) the first two stages are decoupled 
from the last stage by means of the resistor Ry and the 
capacitor C;, and (b) the two poles of the ‘drive’ and 
of the ‘ pick-up’ coils, are disposed at right-angles to the 
fork, so that direct magnetic coupling between output and 
input does not take place. The first overtone of the 
fork, which occurs at about 6} times the fundamental 
frequency, is suppressed by means of the capacitor C:. 

The amplifier is assembled on a laminated plastic 
groupboard 8in x lin. 


General Use 

Though originally designed for ‘field’ adjustment of 
* personal call’ systems the ‘ Forksichord’ has many other 
applications. Other forms of frequency selective com- 
munication systems, frequency selective control systems 
and musical instruments are examples of its use. 

The use of the ‘Forksichord” is simplest when re- 
quired for the tuning of apparatus having ‘tone’ in elec- 
trical form, such as the above communication or control 
systems or electronic organs. In these cases the output 
of the apparatus to be tuned is connected to the ‘ Fork- 
sichord’ terminals, the appropriate ‘ Forksichord’ button 
is pressed and the apparatus is adjusted until zero beat 
is heard in the telephone receiver. 

Where there is no electrical tone, as with most musical 
instruments, a microphone and associated amplifier will 
have to be used. In this case the output of the micro- 
phone amplifier is connected to the ‘ Forksichord ’ termin- 
als and zero beat obtained as before. In the case of 
percussive musical instruments, the substitution of an 
oscilloscope for the telephone receiver is easier. 

As compared to the conventional method of tuning 
apparatus and instruments by the striking of a tuning 
fork, which is held in the hand and approached to the 
ear, the ‘ Forksichord’ provides a method which is more 
accurate and quicker. 

Miniaturized forms of the ‘ Forksichord’ where there 
may be as many as 500 discrete tones, are at present 
being developed as tone generators for telephone 
exchanges. 


Acknowledgment 
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The Use of Spark Gaps for High Speed 
Photography 


By L. Whitlow* 


Simple spark gaps are described which give short duration light flashes for high speed photography. 

The factors affecting the design of spark gaps and photographic techniques using spark gaps are also 

given. Both shadowgraph and Schlieren systems are dealt with and open and constricted gaps are 

described. Methods of initiating the spark discharge and also the associated trigger circuits are 
considered, 


Voir page 763 pour le résumé en francais: Zusammenfassung in deutscher Sprache auf Seite 770 
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ee records with exposure times of the 
order of microseconds are frequently required in 
physical research. The mechanical shutters used on cameras 
are much too slow for these short exposures. It is usual 
to illuminate the event to be recorded by a short duration 
flash, relying on this to give the required short exposure 
time. Highly actinic light flashes of about Iusec duration 
can very easily be generated by spark gaps. In aerodynamic 
research, short duration light flashes emanating from a 
source of small physical size are required for recording 
density changes near objects in wind tunnels etc.; these 
give the familiar shock pattern photcgraphs. Here again a 
spark gap is very useful since it can be made so that the 
light is emitted from a small hole of about Imm diameter. 

Very little work is involved in making a spark gap light 
source. The simpler types of spark gaps can be made with 
hand tools using 0 B.A. round headed screws as the elec- 
trodes. Even the more elaborate spark gaps, which provide 
point light sources or allow the discharge to take place in 
an inert atmosphere, can easily be made with a small 
lathe. The electrical circuits used with spark gaps are quite 
simple, and use components that are readily available and 
relatively cheap. 


Photographic Techniques Using Spark Gaps 

Spark gaps can be used to provide direct illumination 
of the object to be photographed—the light being reflected 
from the object to the camera. This method is used to 
record moving objects. Even objects with low velocities 
will require a short exposure if they are small—imm 
particles travelling at 100ft/sec will move 30 diameters in 
Imsec. A simple spark gap is adequate for this technique 
since there is no necessity for the size of the light source to 
be small. 

Other techniques where spark gaps are often used are 
for recording density changes near an object, such as an 
aerofoil in a wind tunnel. The light is arranged here so 
that the object is interposed between the light and the 
camera, so that any solid object will appear as a silhouette. 

Changes of density of the medium surrounding the solid 
object show up as light or dark areas. 

Two systems are used for this technique, the shadow- 
graph and the Schlieren systems. Fig. 1 shows the prin- 
ciple of a simple shadowgraph system. The light from a 
point scurce falls on a photographic plate, the test object 
being placed between the light source and the photo- 
graphic plate. An opaque object will cast a shadow as 
shown, but any density changes of the medium surround- 
ing the test object will refract the light rays. If there is a 
density change at point A (Fig. 1) then the light rays pass- 
ing through it will be refracted as shown. As a result the 
light that would normally have fallen in the area B; on 





* National Gas Turbine Establishment, Ministry of Aviation. 
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the photographic plate now falls on the area Bo. Thus a 
dark area occurs at B; and an extra light area occurs at 
B,. When the test object is large compared with the size 
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Fig. 1. Principle of the shadowgraph system 
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Fig. 2. Effect of large light source on the shadowgraph system 


of a photographic plate then a ground glass screen is used 
which is photographed by a camera in the normal way. 

The light source must be small or a blurred image will 
occur, this is shown in Fig. 2. Where the object prevents 
any light at all from reaching the photographic plate then 
a full shadow will appear. But where it only prevents light 
from part of the light source reaching the photographic 
plate then a penumbra or part shadow will appear. Where 
any density changes occur in the medium surrounding the 
solid object, as at point A, then refraction will still occur; 
but now the light rays from all parts of the light source 
are converging on point A, these light rays are refracted in 
passing through this density gradient but will diverge on 
leaving point A. This will cause areas which should be 
dark to have some light rays falling on them, and the 
record will be blurred. 

To achieve optimum resolution for any picture size there 
is a definite relationship between the distance of the light 
source to the object, and the distance from the object to 
the photographic plate. In general the distance from the 
light source to the object must be several times that from 
the object to the photographic plate. The smaller the light 
source, then the nearer it can be to the object without loss 
of definition. This in turn reduces the amount of light 
required, since the light reaching the photographic plate 
foilows the inverse square law. These relationships and 
other aspects of shadowgraph photography are given by 
Melton, Prescott and Gayhart’. 
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Continuous light sources can be used for this type of 
photography; but since there is always a certain amount 
of movement of the shock pattern due to turbulence, then 
the definition is not so good, In addition to this, steady 
light sources of sufficient intensity for this system—where 
a pinhole has to be used in a cover in front of the 
iight—are expensive items and the associated electrical 
equipment is also costly. Fig. 3 shows two shadowgraph 
photographs of air issuing from a neczzle, one is taken 
with a continuous light source using a zirconium arc lamp, 
and the other with a spark discharge of 2usec duration. 
The improvement in definition due to the short duration 
light flash can be clearly seen. 

The Schlieren system is shown in Fig. 4. The light from 
a point source is ccllimated by the lens L;, it then passes 
through the working area to the lens L2, which causes a 
crossover at X, and then on to the photographic plate. 
At X a knife edge is placed normal to the path of the 
light rays, and this is adjusted until it prevents about 50 
per cent of the light reaching the photographic plate. 
If there is any refraction due to density changes, such as at 
A between the lenses 1; and Ll, then the light rays 
approaching l, are no longer parallel; so they are either 
cut off completely by the knife edge or they are unaffected 
by it at all. The result is either dark or light areas on the 
photographic plate depending on which way the I'ght rays 
are refracted. Any opaque object between L; and L» will 
prevent any light rays from reaching that part of the 
photographic plate correspcnding to the object and so a 
dark shadow of the object will occur. 

If the size of the light source is large, then the rays of 


Fig. 3. (a) Continuous light source 
(b) Spark gap light source 
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Fig. 4. Principle of the Schlieren system 
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Fig. 5. Open type spark gap 


light between the lenses L; and L, will not be parallel; any 
refraction that occurs will be blurred due to the light rays 
from the large size source all converging on the density 
gradient. Furthermore it will make the adjustment cf the 
knife edge very difficulty. The advantages of using a short 
duration flash for shadowgraph photography apply equally 
well with the Schlieren system. There are quite a number 
of variations of the Schlieren system each with their own 
particular advantages. The Schlieren system is much more 
sensitive to small changes of density than is the shadow- 
graph system. It also has the added advantage that, with 
the Schlieren system described, measurements can be taken 
direct from the recording. This is because the light rays 
between the lenses L; and L, are normally parallel, where- 
as in the shadowgraph system the light rays are diverging. 


Types of Spark Gaps Used 

There are two main types of spark gaps used, the open 
gap and the constricted gap. The open gap is illustrated in 
Fig. 5; the two main electrodes are connected across the 
terminals of a capacitor which is charged to several 
thousand volts. Screw threads on the two electrodes allow 
the distance between them to be adjusted so that the break- 
down will take place at the required voltage. This type of 
gap is the simplest to make; the electrodes can be made 
from 0 B.A. screws which are sufficient for many applica- 
tions. This type of gap can easily be adapted to allow the 
discharge to take place in a gas other than air; a small 
hole is drilled in one electrcde, so that when a supply of 
gas such as argon is connected to it, a fine jet is directed 
to the centre of the other electrode. This has several advan- 
tages as will be seen later. Since the discharge takes place 
between the two electrodes which are situated some dis- 
tance apart then the size of the light source is compara- 
tively large. Because of this the chief uses of this type of 
gap is for the direct illumination of small moving objects. 

With the constricted gap (Fig. 6) the spark used for 
photography is confined to a small channel, of about Imm 
diameter, in the constricting insulator. The light is emitted 
from a small hole of 1mm diameter in the fixed electrode, 
this causes the light source to be small. A second gap is 
included in series with the main gap, which is adjustable 
so that the breakdown occurs at the required voltage. The 
light from this series gap is not used for photography. 
When the gap breaks down the gas in the small cylinder 
in the constricting insulator heats up very rapidly. Because 
the gas cannot escape through the small hole in the fixed 
electrode in the few microseconds that the discharge takes, 
then the pressure inside the constricting insulator also 
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increases rapidly. This discharge thus takes place in a high 
pressure gas, which has the effect of increasing the 
luminosity of the discharge. Although the discharge is 
viewed end on through the small hole in the fixed elec- 
trode, little increase of brilliance results from this due to 
the opacity of the hot gas inside the constricting insulator. 

Because of the small size of this light source it is fre- 
quently used for shadowgraph and Schlieren systems. The 
light from the series gap must be prevented from reaching 
the photographic plate via reflecting surfaces, otherwise 
fogging of the plate will occur. 

This type of gap has been used to discharge 450) (1uF 
capacitor charged to 30kV); the flash duration was 2usec. 
Special materials were used for the electrodes and the con- 
stricting insulator to minimize the erosion due to the 
intense discharge’. 
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Fig. 6. Constricted spark gap 
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Fig. 7. Equivalent circuit of spark gap and associated circuit 





Factors Affecting the Design of Spark Gaps 

In the design of spark gaps for photographic use the 
main objects are usually to obtain the maximum brilliance 
and the minimum duration, The intensity of the flash is 
proporticnal to the current flowing in the gap; it is shown 
in the appendix that to obtain the maximum current for a 
given voltage across the gap and its associated capacitor 
it is necessary to reduce the inductance of the discharge 
circuit to a minimum, 

The equivalent circuit of the spark gap and its asso- 
ciated capacitor is shown in Fig. 7. The capacitor C 1s 
charged from the e.h.t. supply via the charging resistor 
R., which serves to isolate the spark gap from the e.ht. 
supply during the discharge. When the spark gap breaks 
down the capacitor C discharges through the inductance 
L, and the resistance R,, which are the inductance and 
resistance of the capacitor and leads, and the resistance R; 
which is the resistance of the spark gap during discharge. 
This spark gap resistance R, is not cons‘ant throughout 
the discharge but varies with the discharge current. It is 
usual for the purpose of analysis to regard it as being 
constant, since the change in the total resistance (R. + R:) 
is small enough to have little effect on the final result, It 
is shown in the appendix that the discharge current / is 
given by J = (E/wL,)e™ sin wt where w* = (1/L.C) — 
(R?/4L,") and u=R/2Ls, R being the sum of the resistances 
R, and R,. From this equation it can be seen that as L, 
is decreased the discharge current / is increased, which in 
turn increases the intensity of the flash. The duration of 
the flash is dependent on the frequency of the discharge 
current, reducing L, will increase the frequency of the 
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discharge current and also reduce the flash duration. The 
energy dissipated in the discharge is given by J = 4CV’ 
Joules, where C is the capacitance in Farads and V is 
the voltage to which it is charged. It will be seen that 
increasing C will increase the discharge current, but it will 
also decrease the frequency and so prolong the duration 
of the flash; especially so when an increase in capacitance 
is accompanied by an increase in the inductance, which is 
usually the case. A better method is to increase the volt- 
age; the energy in the discharge will then be increased by 
the square of the increase of voltage. 

If the total resistance in the discharge circuit is too small 
then the discharge current will have a large number of 
reversals; since each reversal will give a flash of light then 
the light output will contain several peaks of diminishing 
amplitude as shown in Fig. 8. This can easily be corrected 
by the addition of extra resistance, the peak intensity will 
be reduced slightly by this measure. Too much resistance 


Fig. 8. Successive light aks due to the 
circuit resistance being too low 


LIGHT INTENSITY 








TIME 


in the circuit will cause the discharge current to decay 
exponentially. 

It is usual to mount the spark gap directly on the 
terminals of the capacitor to reduce the inductance. Special 
capacitors which are made in such a way as to have 
minimum inductance are obtainable from most manufac- 
turers. When the flash duration need not be less than 
lusec then ordinary capacitors will suffice. A lyusec flash 
can be obtained from a spark gap mounted directly on the 
terminals of a O-luF 10kV paper rectangular capacitor, 
the inductance is about 0-5.H. 

A method of reducing the inductance used by Kova- 
sznay®, has six 0-02uF capacitors mounted between two 
plates to form a cylinder with the spark gap connected 
between the two plates inside the cylinder. The light is 
viewed through a small hole in one of the electrodes, The 
inductance is between 0-01 and 0-02uH and the flash dura- 
tion considerably less than Iysec. Fischer used a capa- 
citor of the extended foil type, wound round the actual 
spark gap; the light being viewed through a small hole in 
one of the electrcdes. By this means he obtained a 0-1uF 
3kV capacitor and spark gap assembly with an inductance 
of only 0-004uH. This gave a flash duration of 0-25usec 
with a peak intensity of 40 x 10° candles/cm’. 

It is usual to specify the time duration of the flash as 
the period during which the intensity is greater than 50 per 
cent of its peak value. 


Other Methods of Increasing the Luminosity of the 
Discharge 

The luminosity of the spark discharge can be increased 
in several ways. These invclve changing the medium in 
which the spark takes place, and changing the materials 
used for the electrodes. 

Increasing the gas pressure in which the discharge takes 
place will increase the brilliance of the discharge. For this 
reason the light intensity from the constricted gap is greater 
than that from an open gap. The rapid increase of temperature 
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inside the constricted gap causes the pressure to increase, 
because expansion cannot take place due to the gas being 
unable to escape quickly enough through the small hole 
in the fixed electrode. The duration of the flash is increased 
by this method, but with flashes of greater duration than 
about Susec the increase, due to the high pressure, is 
hardly noticeable. 

When the discharge takes place in a gas such as argon 
the light intensity will also increase. Hoyt and McCormick® 
have investigated discharges in argon, krypton and xenon, 
in a sealed discharge tube at sub-atmospheric pressure, and 
have found that the peak intensity of the flash increased 
with the atomic number of the gas. This is due, it is 
believed, to the lower ionization potential and the increas- 
ing probability of electronic collisions in the gases of 
higher atomic number. 

Work carried out by the author with spark discharges 
in air and argon at atmospheric pressure indicates that the 
light intensity can be increased by up to 300 per cent. 
When the duration in air is less than about O-6usec using 
argon will increase the duration of the flash noticeably. 
The gaps tested had flash durations in air of 0-3 to 0-6usec; 
the use of argon caused the duration to be increased to 
about 0-6usec in every case. Fig. 9 shows an oscillogram 
of the light duration of the discharge in air and argon. 
The use of argon increased the peak intensity by 120 per 
cent and the duration by 40 per cent—0-4 to 0-S6usec. Fig. 
10 shows the actual discharges, thé first two discharges 
are in air and show that the actual path taken is not 
necessarily the most direct one. The third photograph is 
of the discharge in argon, showing the discharge to be 


Fig. 9. Flash intensity of spark gap discharge against time 
(a) in air, (b) in argon 
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confined within the argon jet. The increased luminosity 
and the longer path length in argon can be clearly seen. 
The argon was emitted from a small hole in the right-hand 
electrode and directed at the centre of the other electrode. 

The use of electrodes with low boiling pcints have been 
found by Standring and Looms® to increase the light 
intensity. They also found that the duration of the flash 
was increased due to the peak decaying more slowly. The 
use of the more volatile materials results in increased 
erosion of the electrodes; and the use of high intensity 
spark discharges will necessitate frequent changes of the 
electrodes. 


Spectral Emission of Light from Spark Discharges 

The spectrum of the light emitted by the spark discharge 
is a combination of continuum and line spectra; which 
extends well into the ultra-violet region. The bright emis- 
sion lines being due to the electrode materials and the gas 
in which the discharge occurs. As the discharge current 
increases the continuum becomes stronger. 


Methods of Initiating the Spark Discharge 

The simplest method of causing the spark discharge to 
occur is to increase the voltage across the spark gap until 
it breaks down. While there may be a few applications 
where this method is permissible, it is rarely used. It is 
impossible to synchronize it to any event because the 
actual voltage at which breakdown occurs is unpredictable. 
Furthermore, since the energy stored in the capacitor is 
proportional to the voltage squared, then the light intensity 
between successive flashes will vary considerably. 


Fig. 10. Spark gap discharges 
(e) in air, (6) in air, (c) in argon 


NOVEMBER 1961 








A spark gap can be fired by firing a second gap in 
series with it so that all the voltage is suddenly applied 
across the main gap. The series gap is connected so that 
the voltage is divided between the series gap and the main 
gap. When the series gap breaks down all the voltage is 
thus applied across the main gap, which is adjusted so that 
it will withstand the divided voltage but will break down 
with all the voltage across it. 

There are several ways of causing the series gap to 
break down, one method is to decrease the electrode spac- 
ing of the series gap, so that it is no longer able to with- 
stand the voltage across it. Standring and Looms*® mention 
a system whereby the series gap is a rotary gap mounted 
on the shaft of a drum camera; by this method ciné films 
at 1000 frames per second have been made, A variant of 
the series gap method of firing is mentioned by Melton, 
Prescott and Gayhart’. The voltage across a capacitor is 
divided between two spark gaps in series by two resistors. 
A thyratron is connected across the series gap so that 
when the thyratron fires, the voltage across the series gap 
falls quickly, causing the voltage across the main gap to 
rise rapidly to a value which is greater than the gap can 
withstand. This causes the main gap to break down, and 
apply the full voltage across the series gap and the 
thyratron in parallel. The thyratron has a current limiting 
resistor in series with its anode, so that the voltage across 
the series gap is now larger than it can withstand, so this 
in turn breaks down. 

The more usual method of initiating the breakdown of 
the spark gap is by the use of an auxiliary trigger electrode. 
A low energy, high voltage pulse is applied between the 
trigger electrode and one of the main electrodes. This high 
voltage pulse which is derived from a pulse transformer 
or an ignition coil rises from zero to a voltage sufficient 
to break down the trigger gap in a fraction of a micro- 
second. This gives a copious supply of free electrons and 


ions, which cause the main gap to break down. A spark 
gap configuration, which uses an auxiliary trigger electrode 
is shown in Fig. 11; this is the simplest one to make. It 
has the disadvantage that the main discharge can take 


Fig. 11. Spark gap with external trigger electrode 
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Fig. 12. Spark gap with coaxial trigger electrode 
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Fig. 13. Cold-cathode tube trigger circuit 
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Fig. 14. Thyratron trigger circuit 








place between the two main electrodes via the trigger 
electrode. Because of this the triggering is not so reliable 
as that from the coaxial type trigger assembly (Fig. 12). 
With this configuration the trigger is coaxial with one of 
the electrodes, and the trigger discharge is confined within 
the main electrode: Because of this the electric field 
between the two main electrodes is hardly affected by the 
trigger voltage; this gives much more reliable operation. 
In use this type of trigger has been found to give succes- 
sive sparks with the same trigger delay and the same light 
intensity. 

When an auxiliary trigger electrcde is used with the 
constricted gap, the trigger discharge is arranged to take 
place between the trigger electrode and the adjustable 
electrode in the series gap (Fig. 6). 


Trigger Circuits 

The trigger pulse is usually derived from a capacitor 
discharging through the primary of a pulse transformer or 
an ignition coil, When the interval between successive 
trigger pulses is long then a cold-cathode discharge tube, 
as in Fig. 13, can be used. With the firing contacts open 
C, and C, are charged up to the h.t. voltage, the anode ‘s 
at the h.t. voltage, the electrode fr; is at a positive voltage, 
usually about 70V, the cathode is at earth potential and so 
is the electrode tre. When the firing contacts are closed the 
electrode tr, goes negative by an amount equal to the h.t. 
voltage, this is because C; cannot immediately discharge 
through Rs. The large voltage now between fr; and in 
causes a glow discharge to take place between these two 
electrodes; this in turn causes the breakdown between 
anode and cathode. When this breakdown occurs between 
anode and cathode then C, is rapidly discharged through 
the primary of the transformer 7; and the cold-cathode 
tube. The discharge current of C, in the primary of T; 
causes a pulse of several thousand volts to occur across 
the secondary of 71, which is connected across the trigger 
gap. This voltage pulse breaks down the trigger gap and 
so initiates the main discharge of the spark gap. 

Cold-cathede tubes are available which have a peak 
current of 200A. They have the disadvantage of a large 
ionization time which can be up to 40usec depending on 
the circuit conditions. Another drawback is that the maxi- 
mum repetition rate is limited to about 400c/s. 
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Where a shorter delay between the closing of the firing 
contacts and the trigger pulse, or a higher repetition rate, 
is required, then the circuit shown in Fig. 14, is often used. 
This is a conventional thyratron trigger circuit. When 
repetitive sparks at a relatively high frequency are required 
then the charging resistor R; is replaced by an inductor. 
The inductor is selected so that the resonant frequency of 
the inductor, capacitor C,, and 7; is less than the repetition 
frequency. it can be shown that by this means the capa- 
citor will charge to very nearly twice the h.t. supply. It 
also has the advantage that very little energy is dissipated 
as heat losses in the inductor. 

The pulse transformers 7; and 7) (Figs. 13 and 14) can 
conveniently be made from-an ignition coil or an aircraft 
booster coil. 


E.H.T. Power Supply 

The e.h.t. power supply used is dependent on the rate 
of discharge of the spark gap. When only single sparks are 
required then the power supply can be a low powered one 
derived from a voltage multiplier or an r.f. source. In this 
case the impedance of the power supply will act as a charg- 
ing impedance, A charging impedance is necessary to pre- 
vent an arc being maintained across the spark gap after 
the capacitor has discharged; if an arc is maintained then 
the power supply and the spark gap electrodes will be 
damaged. 

Where repetitive sparks are used then higher power 
supplies must be used—at 100 discharges per second a 
O-IuF capacitor charged to 10kV will require 1kW of 
power, It is usual to use a charging choke instead of a 
resistor for repetitive sparks. This allows the capacitor to 
charge to twice the e.h.t. and very little power is dissipated 
in it, 

When multiple spark gaps are used each with its own 
capacitor and charging resistor, then a lower power is 
required, since the time between successive series of dis- 
charges is sufficiently long to allow all the capacitors to 
recharge. 


Other Uses of Photography With Spark Gaps 

Spark gaps have been used for ciné photography both 
for recording rapid events and shock wave photography. 
In Fig. 3 the photographs are taken from a cine film using 
shadowgraph techniques. The spark gap was a constricted 
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Fig. 16. Equivalent circuit of spark gap and associated capacitors 
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gap with a SJ discharge—O-luF, 10kV—a 2usec flash 
duration and a repetition rate cf 16 per second. The 
trigger was an external trigger electrode with the circuit 
shown in Fig. 13. It was necessary to cool the spark gap 
by blowing cold air over it, otherwise the electrodes 
became quite hot after repeated discharges and erratic 
triggering began to occur after about 20sec. Standring and 
Looms® have taken photographs at | 000 frames per second 
using a rotary spark gap, which fired the main gap, the 
rctary gap was connected to the shaft of a drum camera. 

Spark gaps have also been used to measure par.icle velo- 
cities. Two spark gaps were fired a known interval apart, a 
film being exposed for the duration of both flashes so that 
the particles appeared in two places on the film, the separa- 
tion being directly proportional to their velccities and the 
interval between flashes. A block diagram of the system 
used is shown in Fig. 15. A Solartron pulse generator is 
triggered from a negative going pulse, obtained by dis- 
charging the capacitor C through the push-button switch 
S. The pulse generator gives out a negative going pulse 
coincident with the trigger pulse, and a positive going 
pulse delayed by a period of 2 to 4000usec. The negative 
going pulse is amplified and inverted before being fed to 
a trigger unit. The two 
trigger units are identical, 
the circuit being that of 
Fig. 14. The output from 
the two pulse transformers 
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were fed to the respeciive 
trigger electrodes by co- 
axial cable. The two 
spark gaps each had their 
own individual capacitors 
and charging resistors. 
The light from each gap 
was screened from the 
other gap to prevent the 
first gap triggering the 
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2usec. There was no 
noticeable variation of the 
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period between flashes for successive firings. A series of 25 
spark gaps each with its own individual capacitor has been 
used by Hills’ for the study of projectiles in flight. Each 
spark gap also had a lens associated with it so that each 
spark gave a separate picture on a strip of film. 


Conclusions 

The spark gap, while simple in construction, can be used 
in high speed photography and shock wave photography 
to give results which compare favourably with, and in 
some cases are superior to, the more expensive and com- 
plicated flash tubes and high intensity arc lamps. They can 
be designed to give flash durations as short as 01sec and, 
with a somewhat longer period, to discharge 450J. 
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APPENDIX 
THE METHOD OF DEDUCING THE INDUCTANCE, RESISTANCE 
AND PEAK CURRENT IN A SPARK GAP CIRCUIT 

The equivalent circuit of a spark gap and its associated 
capacitor is shown in Fig. 16. The capacitor C is charged 
to E volts and it discharges through the inductor L, resistor 
R and the switch S. The inductor L is equal to the induct- 
ance of the capacitor and leads, and the resistor R 's 
equal to the internal resistance of the capacitor, and the 
resistance of the leads and the spark gap during the dis- 
charge. It is assumed that the resistance of the spark gap 
remains constant throughout the discharge; while this 1s 
not strictly true it allows a near approximation of the 
inductance, resistance and peak current in the circuit to be 
obtained. 

Initially the switch § is open and the capacitor is charged 
so that there is a voltage E across its terminals, and no 
current flows in the circuit. If the switch is closed at a 
time t = 0, then the circuit conditions for t > 0 can be 
written down, using the Laplace transform, as: 

(Lp + R + 1/Cp)l = 
where L is in Henries, C in Farads, R in Ohms and E in 
Volts; p is the Laplace operator. This can be rewritten as: 
—E 
~ L[p*? + (R/L)p + 1/LC) 
SEES. 2) 
L{(p + uy + wo) 
where u = R/2L and w’ = (1/LC) — (R*/4L’). 

The equation for the current is given by the inverse trans- 

form of equaticn (2): 

I = — (E/wLje™ sin wt 
when w’ > 0; this is a damped oscillatory wave. The con- 
diticns where w”* = 0 or w? <0 are not considered since 
they aré not of interest in spark gap circuits, 

The ratio of successive peaks of the same polarity in a 
damped oscillatory wave, /i/Is, 1./Ik, Is/ Is, Ih/Is, etc., (Fig. 
17), is a constant which depends on the amount of damp- 
ing in the circuit. The current at the first peak, /;, will be: 

ih = (E/wL) exp(— uth) 

The current at the next peak of the same polarity, /;, 
will be: 


I’ 


I; = (E/wL) exp [— u(ti—27/w)] 
since the time displacement of successive peaks of the same 
polarity is 27/w. 
From equations (4) and (5) the ratio of 1,/J; is given by: 
hh/Is = exp Qep/w) 
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The logarithmic decrement 6 is defined as the natural 
logarithm of the ratio of successive peaks of the same 
polarity. 

“28 = In (h/ hs) 


Substituting u = R/2L and f = w/2x, where f is in cycles 
per second, in equation (7) gives: 
6 = R/2fL 
and by rearrangement: 
Substituting equation (9) into w* = (1/LC) — (R*/4L*) 
gives: 1/L = C(w’® + &f’) 
L=-—- : “5 
Clo + {f In (/t)}*] 
The resistance R can be found by substituting equation 
(10) in equation (8): 
R = 2/Lé 





2f In (i / 1s) 
~ Cw? + {f ln h/ds)}*] 
The current at the first peak can be found from equation 
(3) by substituting 1/4f fcr ¢ since the first peak will occur 
1 wavelength after t = 0 and sin wf will be 1. 
a Tox == E/wL exp (- R/8fL) 
The value of R/8fL is found by using equations (10) and 
(11): 
rjage = tht 
Thus to find the resistance, inductance and peak current 
in a spark gap circuit it is only necessary to know the 
capacitance C, the voltage E, the natural frequency f, and 
the ratios of successive peaks of the same polarity. The 
capacitor can be measured in a low frequency bridge where 
the effects of its inductance and resistance are negligible, 
and the voltage E can be measured by a voltmeter. The 
natural frequency and ratio of successive peaks can be 
cbtained from an oscilicgraphic record of the rate of 
change of the discharge current. This can best be obtained 
by winding a few turns of wire round one cf the conduc- 
tors in the discharge circuit, so that it acts as a current 
transformer, and applying the output voltage to an 
oscilloscope. 
The voltage V recorded by the oscillescope is given by: 
V=kdl/dt 
where K is a constant depending on the current transformer 
used. Combining equations (3) and (14) gives: 
V = — (kE/wL) e~“ [w cos wt — mu sin wf] 
= — (kE/wL)e~“ (w* +p") cos (wf+) .. 
where @ = tan 
Since only e~"* and cos (wt + @) are dependent cn time, 
then the ratio of successive peaks and the natural frequency 
can be obtained by this methed and substituted in equa- 
tions (10), (11) and (12) to derive the inductance, resist- 
ance and peak current in the circuit. 


(15) 
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Removing the Quadrature Signal from a Synchro Output 
By G. E. P. Constable*, B.A. 


In addition to any static phase-shift between the input to a synchro stator and the output from the 
rotor, there is a quadrature component of the output when the rotor revolves, which increases in 
amplitude with rotor speed. 


It is shown that this component may be removed by passing the output through a perfect integrat- 
ing circuit and two practical circuits are examined. 


(Voir page 763 pour le résumé en francais: Zusammenfassung in deutscher Sprache auf Seite 770) 


aw. signal output from a synchro rotor does not always 
exactly follow the reference voltage fed into the stator. 
In particular, there is usually a phase difference which may 
be due to the following causes: 


(a) The synchro is not a perfect transformer, the wind- 
ings have significant resistance, and this leads to 
phase changes. 

(b) As the rotor turns in the reference field, two com- 
ponents of voltage are induced in the rotor winding, 
One a position of rotor signal (the required com- 
ponent) and the other a modulated carrier in which 
both signal and carrier are in quadrature with respect 
to their phases in the required component. 


This quadrature voltage described in (b) above is un- 
desirable if the synchro is being used as a signal generator. 
In a position servo, in which synchros are used both as 
transmitters, and as reset devices, no suppression of this 
quadrature voltage is required. 

It is the quadrature voltage described in (b) that is dis- 
cussed in this note. 


Mathematical Analysis 
Assuming that the flux in the synchro is sin (w:f), and 
that the rotor rotates with angular velocity w:, then the 
flux linkage of the rotor will be of the form: 
B = sin (wit) . cOS (wef) ............ (1) 
The voltage induced in the rotor is proportional to the rate 
of change of flux linkage, or dB/ dt. 
V = dB/dt = w cos (wif) . cos (wat) — 
we SiN (wif) . Sin (wef) ...... (2) 
This expression shows the two voltages mentioned in (b) 
above. It should be noted that the quadrature voltage will 
only become significant as the angular velocity of the rotor 
increases, and at low values of w: this effect can be ignored. 
In order further to identify the unwanted second term 
the following expression may be developed from equation 
(2): 
V = wn/2 [COS (wi +2) tf + COS (wi — w2)f] 
— we/2 [cos (w: —w2) tf — cos (wi — w2)f] 
_ wl — wa 


on + we 
COS (wi — wz) f + ——— cos (w1 + ws) ¢ 


2 2 
shies vawenr (3) 


This means that the voltage V may be expressed as the sum 
of two sidebands, of frequencies w: — w, and w: + w:, and 
amplitudes (w:—«2)/2 and (a: +we)/2, 

If only the first term of equation (2) was present, or if 
there was no quadrature in the output, the voltage V could 
be written as: 


V = wi/2 [cos (wi — we) t + COS (wi + we)f]...... (4) 


These sidebands are similar to the pair above except that 
they now have equal amplitudes of w;/2. 








* Smiths’ Aircraft Instruments Ltd. 
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If the output of the synchro could be fed through a net- 
work which had a gain proportional to the reciprocal of 
the frequency, the two sidebands would be reduced to equal 
amplitudes, and the quadrature component would be 
removed. 

The requirement for such a network is that it should be 
a perfect integrator. This is to be expected, since the expres- 
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sion for the output voltage (2) was obtained by differen- 
tiating the expression for the flux linkage (1). The flux 
linkage has the required form, and this may be regained 
by integrating the output voltage. 

It should be noted that a perfect integrator will shift the 
carrier phase by 90° from that of the supply. 


Practical Solution 
The choice of a suitable network depends upon the 
following considerations. 


(a) No network will give an attenuation which is exactly 
proportional to the reciprocal of the frequency. The 
designer must first decide upon the permissible quad- 
rature level, and then choose a network to give this 
degree of selection. 


If a network is chosen that will reduce the quadra- 
ture signal, the reference signal must be attenuated 
as well, though not so severely. In general, increased 
rejection of quadrature must be accompanied by 
poorer gain of the required signal, and a suitable 
compromise must be made. 


(c) Some networks, though not all, may change the phase 
of both signal, and carrier. 


(d) Low frequencies, and d.c. will be transmitted by an 
integrating circuit with very little attenuation. A net- 
work designed to reduce the quadrature to a low 
level, and which correspondingly attenuates the 
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required signal, will increase the relative level of low 
frequency noise. This may well be a more serious 
penalty than the straightforward reduction of the 
signal amplitude. 

The performances of two separate networks have been 
investigated theoretically, Throughout the calculations it 
is assumed that the synchro stator is fed from a 400c/s 
supply, and that the rotor revolves at 100rev/sec. 

The first network (Network A, Fig. 1) is a simple CR 
integrator, and the graph (Fig. 2) shows how the attenua- 


tion of the in-phase signal, the fractional quadrature gain, 
and the phases of both signal and carrier vary with change 
of R. 

The second network (Network B) is more complicated, 
and has been described by Bode’. The circuit, which is 
illustrated in Fig. 1, has been designed to have a discon- 
tinuity in the gain/frequency characteristic at 400c/s, and 
would not be suitable for use as an integrator at this fre- 
quency. At higher frequencies this circuit is a good inte- 
grator, as may be seen from the graph, Fig. 3. Assuming 
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. Variation of gain and phase of synchro output fed through Network A 
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TABLE 2 


Change of Reference Gain, Signal and Carrier Phase with a Possible Frequency 
Shift of 20c/s in the 400c/s Supply, for Network A 


380 c/s 








CARRIER 
PHASE 


49°03’ 
57°47’ 


VALUE 
oF R (kQ) 


5 0-657 
7 0-522 
10 0-387 
15 0-268 
20 0-206 


REF, GAIN 
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0-470 
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0-184 
































that the stator is excited by a 400c/s supply, it would be 
possible to bring the 400c/s point to any position on the 
characteristic by suitably altering the components of the 
network. For this reason the performance of the circuit 
has been plotted against frequency as an ordinate, rather 
than any other variable. 

Network B has the disadvantage that it must be fed from 
a high impedance. In most cases, this implies considzrable 
attenuation of the signal irrespective of the removal of the 
unwanted quadrature component. As far as reduction cf 
quadrature for a given attenuation of the signal relative 
to d.c. is concerned, Network A is rather more efficient 
than Network B. However, Network B will not alter the 
phase of the signal, and will shift the phase of the carrier 
by exactly 90°, no matter where the operating pcint is 
chosen on the integrating part of the character:stic. With 
Network A, the phase change of the signal is only approxi- 
mately zero, and the phase change of the carrier can vary 
from 90° by as much as 30°. 

For example, Network A will reduce the fraction of the 
quadrature present by x 0-14 for an attenuation of the 
signal of x 0°37 (bcth absolute, and relative to d.c.). The 
phase of the carrier is changed by 67°, and the pase of 
the signal by 5°. For a similar attenuation of the signal 


Fig. 3. Variation of gain and phase with frequency for Network B 


gain | 
+ 


Phase lag 
—+-—+- 


SV1 3SVHd 


3 
LOG FREQUENCY 


ELECTRONIC ENGINEERING 





Be 


+ + r 


Fe Sew 


Fractional | N.B if the synchro stator were 
(quadrature fed from a O-4kc/s supply, the 
goin —_, | circuit elements of network 
8 would have to be altered sa 
thot the frequency corres - 
ponding to the required aiter- 
ation of quadrature coincided 
with the O-4kc/s point in the 


























new characteristic 
rT Tt | 














| 


wl 


Ol | Paar 














ss 


| 
J 












































° 
° o4 





i i 
06 O8 1 2 14 1-6 1-8 2 
FREQUENCY (kc/s) 
Fig. 4. Variation of reference and quadrature gain with frequency using 
Network B 


°o° 9 


° 
w 


REDUCTION OF 
FRACTION OF QUADRATURE 


° 
nm 


° 


° 1 2 3 7 
REFERENCE GAIN (frelative to dc.) 


Fig. 5. Variation of reduction of fraction of quadrature with change of 
reference gain (relative to d.c. gain) for Networks A and 
relative to d.c. (though a considerably larger absolute 
attenuation), Network B will reduce the fraction of quadra- 
ture present by only x 0-45, but will not alter the phase 
of the signal, though the phase of the carrier will be 
altered by 90°. Further comparisons can be made with the 

aid of Figs. 2 and 4, or Fig. 5. 

It is interesting to examine the effect of varying the 
supply frequency, Although the reference gain will change 
with both networks, it can be shown that the fraction of 
quadrature present remains constant to a good approxima- 
tion. The results of a possible shift of +20c/s in the supply 
frequency on the performance of Network A are plotted 
in Fig. 2. It can be seen that, in addition to a change of 
reference gain, the phases of both signal and carrier are 
slightly altered. With Network B, such a frequency shift 
wili only affect the reference gain, and the magnitude of 
this effect can be read off from the graph, Fig. 3. 


Experimental Investigation 

The exact experimental measurement of quadrature 
elimination is difficult. However, it was verified that the 
scheme does work by using the following method: 

A synchro was mounted so that its rotor could be driven 
by a variable speed motor. The stator was energized from 
the 400c/s supply, which was also fed to the X plates of 
a c.r.o, The output of the rotor was fed to the Y plates, 
and at slow rotor speeds the pair of straight lines appear- 
ing on the display came together at a point at the centre. 
At higher speeds, this was no longer so, indicating that 
quadrature carrier was present. If the output of the rotor 
was first passed through a 10k{) resistor in series with a 
0-1uF capacitor, and the voltage developed across the capa- 
citor fed to the Y plates of the c.r.o., then no quadrature 
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could be seen, even though the rotor speed was as high as 
100 rev/sec. 

This simple test indicates that a network of this type will 
substantially reduce the fraction of quadrature present in 
the rotor output. 


Conclusion 

Using the methods described, it is possible to reduce the 
quadrature content of the rotor output to any required 
level, with the penalty that the signal is also attenuated; 
the consequent increase in the level of low frequency noise 
decreasing the signal-to-noise ratio. It is possible to con- 
struct a suitable network, that will not change the phase of 
the signal, though this network is not the most efficient for 
rejecting the quadrature component. 
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APPENDIX 

Assessment of Fraction of Quadrature in Two Sidebands 
of the Form A cos [(a — we)t + 81] + B cos [(w1 + wot + 62] 
(See Fig. 6). 

Consider the sidebands in two parts: 
(1) Two sidebands of equal amplitude RW = UY 
(2) Two sidebands of unequal amplitude, SR, VU 


Fig. 6. Assessment of quadratare 
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(1) RW = UY = 5A/2 — 3B/2 
or voltage = [5A/2 — 3B/2] [cos ((wi1—w2)t + Ai) + 
cos (Cor + w)t + 62)} 


0: + 6: 
= [5A 3B} | cos ( ait + ) 


~ 


“> )] 
cos { wt + ——— 
(are85 


(2) SR = 3/2(B—A), UV = 5/2(B — A) 


or voltage = 3/2 (B— A) cos [(on—w:)t + A] + 
5/2(B A) cos [ (wi + w2) ¢ + 2] 


A; - 65 
2 
cos ( wef + 


A + Oe 
(B - A)sin (out + = ) 


: ( 6 
sin{| wef + 
Summing (1) and (2) 
6; + 6. 
Voltage = (A + B) cos ( uit + ) 


= 4(B—A) cos( wt 4+ 
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cos ( wnt + 


‘ 6 6, 
(B A)sin (wt + = *) 


sin{ wt+ — 
*. Fraction of Quadrature = 
Phase of Signal = 


Phase of Carrier = 6: "2 
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The Design of an 
R.F. Signal Distribution System with Electronic 
Switching 


By J. E. Danes*, B.Sc, A.M.LE.E., A.M.Brit.LR.E. 


The system consists of sub-units designed so that any or all of them can be used as ‘building bricks 
to cater economically for the needs of a wide range of radio installations. 


Analysis is given of self-balancing r.f. circuits which reduce intermodulation and provide d.c. com- 
pensation for valve deterioration. The theory and equivalent circuits include an extension of the 
distributed line technique to cover the design of transformers as an integral part of such circuits. 
Simple -emote switching is achieved with a saving in r.f. cable costs using semiconducting devices 
which give an on/off rejection better than 70dB in the whole range between 0-4 and 27-5Mc/s. 
The gain between an aerial and the twenty outlets is 10+ 1-5SdB and the noise factor is 6 to 7dB. 


(Voir page 763 pour le résumé en francais: Zusammenfassung in deutscher Sprache auf Seite 770) 


fey compression of the usable spectrum in the hf. 
band associated with ionospheric propagation during 
the conditions of sunspot minimum usually produces 
chaotic overcrowding and low signal strengths with a 
serious loss of circuit time on the inter-continental radio 
links. To ameliorate this there has been the introduction 
of narrow band systems using very stable transmitters 
and receivers which are 
tunable throughout the h-f. 
range but as stable in fre- 
quency as the ea-lier preset 
crystal control.d ~-sceivers., 

As a result of the nar- 
rower bandwidths and the 
lower threshold noise, many 
weaker signals are detected, 
and the distribution system 
outlined is designed to take 
account of all these devel- 
opments with the added 
impetus provided by the in- 
troduction of the r.f. switch. 
The complete system is 
shown in Fig. 1. 


Aerials 

Although it is more usual 
to use two conventional 
rhombic aerials supported 
by the same four masts, 
such a system fares badly 
at the lower frequencies due 
to both the loss of gain 
and directivity, and also 
the high incident angle 
that the main polar lobe of 
such an aerial possesses 
under these conditions. A three-rhombic combination 
has also been designed for suspension on the same masts, 
and these dimensions give a good low angle polar lobe in 
the forward direction which is necessary when the vertical 
incidence critical frequency is low. The dimensions of 
the aerials are set out in Table 1, the gain/frequency 
response is shown in Fig. 2 and vertical angle/ frequency 
characteristics in Fig. 3. 
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It is interesting to note that although spaced diversity 
aerials of this size may pose quite a problem on a 
restricted site, a very significant economy im space can 
be achieved by using vertical half-rhombic aerials accom- 
modated on the same masts, and in polarization diversity 
with the horizontal rhombic aerials described. 

Another interesting alternative which has proved useful 
on paths below 3000km 
arises from the different 
vertical angles to be ob- 
tained from horizontal 
rhombic aerials of identi- 
cal length and side angle 
but suspended at different 
heights, on the same masts. 
This system again provides 
dual diversity—more pro- 
perly described as vertical 
incidence diversity, and 
again the area occupied is 
the same as for the single 
aerial. 


Filters 

The octave band-pass 
combining filter shown in 
Fig. 1 has the three follow- 
ing functions :— 

(1) It must reject 
heavy local inter- 
ference from med- 
ium wave and v.h.f. 
transmitters, to pre- 
vent intermodula- 
tion products fall- 
ing within the hf. 
band; 

(2) It must descriminate against the side-lobes at fre- 
quencies outside the working range of each aerial. 


(3) It must be designed at crossover to combine sig- 
nals of equal r.m.s. but random phase, and 
this parameter means that at these frequencies 
each aerial must contribute half the power. 


The ‘exploded’ filter diagram in Fig. 4 shows the 
individual sections which are designed in the conven- 
tional manner; consisting of two m-derived half sections 
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at each end for matching purposes, and two similar proto- 
type full sections in the middle. 


As shown in Fig. 5 the prototype sections (m = 1-0) 
are designed to overlap by 5 per cent so that the sharp- 
ness of cut-off and the level at the crossover frequencies 
is controlled entirely by the m-derived half sections. If 
three such filters are normally combined in parallel there 
are deep ‘slots’ in the pass-band response of each filter 
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Fig. 1. Complete receiving signal distribution system 
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at the resonant frequency of the shunt impedance of its 
neighbour. It is interesting to note, however, that a com- 
plete filter will approximate to the same behaviour as one 
of these sections if combined in the manner shown in 
Fig. 6. Hence, filter M complete, replaces L; and C; in 


TABLE 1 


DESIGN | SEMI-SIDE | HEIGHT | SEMI-SIDE 
CENTRE | LENGTH | (ft) | ANGLE 
(Mc/s) (ft) | | (°) 


925 | 175 | 65 
490 95 65 
260 | 50 65 





| FREQUENCY | 
AERIAL BAND 
| (Mc/s) 


L | 476 5-5 
M | 7-6-14-4 10-4 
Ss 14-4-27-5 19-8 | 
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filter S, and also Z, and C; in filter L. Similarly, filter 
S replaces LZ, and C, in filter M, and filter 
L replaces L; and C; also in filter M. Thus the series 
impedances are combined normally to form the filter 
shown in Fig. 6, but the appropriate output shunt sections 
must be removed when an adjacent filter is combined in 
parallel. The frequency/attenuator characteristic of the 
complete filter is shown in Fig. 7. 
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Fig. 4. Basic Filter sections: 
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Fig. 6. Complete circuit of the triple octave combining filter 


























Wideband Amplifier 

The entire advantage of using low noise and highly 
selective receivers is lost if any of the preceding ampli- 
fying equipments (including the aerials and distribution 
system) has a higher noise factor than the receiver. Also 
with increased sensitivity the spurious harmonics and 
intermodulation products generated in all equipments 
arising from non-linear distortion must be reduced. This 
consideration and the consequent demand for more out- 
lets, and in some cases the use of af.c. have increased 
the need to maintain adequate protection against mutual 
interference generated by the receivers themselves. 
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Fig. 7. Frequency/attenuation response of the complete filter 


A study of these problems led to the conclusion that the 
ideal distribution system should fulfil the following re- 
quirements : — 


(1) The ability to accept large input signals with a 
minimum of intermodulation or harmonic inser- 
tion. 

(2) A flat frequency response over the range | to 
27:5Mc/s. 

(3) A low noise factor. 


(4) A good mutual protection between any receivers 
connected to the system. 

(5) Sufficient gain (a) to take advantage of the sys- 
tem’s low noise factor but without causing over- 
loading in the receivers, 

(b) Overcome cabling losses. 
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(6) At least twenty outlets without the necessity of 
connexion in cascade. 


(7) The performance to be maintained in all respects 
regardless of the number or of the impedances 
of the receivers connected to the system. 


(8) The circuit should require no alignment. 


(9) Simple checks should facilitate inspection without 
interruption to service. 


(10) Simple robust construction with cheapness and 
ease of manufacture. 


(11) Low power consumption. 


(12) Should occupy the minimum of mounting area 
and space. 


The circuit of the wideband amplifier shown in Fig. 8 
is designed for use in a system giving a good compromise 
between these considerations. To make full use of the 
amplifier’s frequency range of over six octaves (that is 
obviating the need for the use of six octave bandpass 
filters with six separate amplifiers) it is necessary to 
reduce the levels of the first order intermodulation pro- 
ducts and even harmonics to levels equal or lower than 
the third order products—assuming these latter to be 
acceptable. This has been achieved using push-pull cir- 
cuits throughout in which each stage is automatically 
balanced. 


Balancing Circuits 

In Fig. 8 the two halves of Vi, Vi, Vs and V4 are 
balanced to compensate both for the spread of com- 
ponent values in manufacture and the varying ageing 
characteristics of the valves in use. 


The d.c. balancing equivalent circuit, shown in Fig. 9(a), 
depends on the direct interdependence of the mutual con- 
ductance and the current in each valve. Hence the 


Et GJSM GJSM GJSM 230 t0220v 
a — 7, \. 240 to 250V 
Fn MR, | MR2 F, 





Ros 
sox send send 
210% 





r,’ 
aul urns 


Rx. 
2 56Ko sath sath 








Fig. 8. Complete circuit diagram of the wideband amplifier 
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normal spread of mutual conductance in these valves is 
reduced by working them with identical steady state cur- 
rents, instead of the more usual practice of using identical 
bias potentials. From this equivalent circuit it can be 
seen that when the currents in both valves are identical, 
the potentials at the junctions of the resistors R; and R,, 
and resistors Ri; and Ry are the same, and the only bias 
applied to each valve is the normal voltage achieved due 
to I, . Rs: applied to the grid of valve V, and Jp . Ru 
applied to the grid of Vs. These are also the same. R, 
and Ry are | per cent high stability resistors of a fairly 
high value, and hence, if for any reason the current Js 








. 
’ 
; 
' 
' 
' ’ Ry 
C+ f +Cs 


tends to exceed /J,, the increased p.d. across Ry would 
apply a positive bias to Vs, while the raised cathode 
potential of V, would also introduce a negative bias to 
V». In this manner both valves would be biased towards 
restoring the balance. 

Referring to Fig. 8 it can be seen that the cathodes 
of V: are strapped together by C, as far as a.c. is con- 
cerned so that the equivalent circuit to a.c., shown in 
Fig. 9(b), is a long-tailed pair, wired as a phase-splitter 
to unbalanced signals and as an amplifier to balanced 
signals. Hence all input signals are balanced and ampli- 
fied by the circuit. 

The voltage test points shown in Fig. 8 are provided 
for the h.t. and each cathode, so that the balance and 
emission of each pair of valves can be checked without 
interruption to the service; by measuring the d.c. out-of- 
balance potential between adjacent cathodes and the d.c. 
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Fig. 10. (a) Theoretical circuit of the wideband 
ifiers 
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potential of any independent cathode and earth respec- 
tively. 

The even harmonics and the first order intermodula- 
tion products are reduced in direct proportion to the 
balance of the two valves, and referring to Fig. 9(a) the 
yom r) and this with- 
In + Ip 


balance can be defined as | -( 


out correction is proportional to 


cent. When the effect of the cross connected balancing 
potentials is included in the equation the balance with 
correction becomes proportional to 


2gun (1 + 2RGus) 100 per cent. 
gma + 4Rema- PmB + KmB 
Considering a typical example:—R, = Ru 1kQ2, the 
mutual conductance of Vs=gmp 10mA/V and gma = 
12mA/¥V. The balance without correction is 90-9 per cent 
while the balance with corrections is 99-6 per cent. 
When two 10mV signals were applied to a circuit of 
this nature without balance the first order intermodulation 
products in each half were measured separately in the 
order of 30dB below the reference level: when the same 
valves were connected in push-pull with the a.c. and d.c. 
balancing connexions outlined above, the same products 
in the output were reduced to approximately 80dB below 
the reference level. 


BANDWIDTH 
To obtain the necessary bandwidth in this system 
the stray reactances throughout the circuit are 
included as constants in 
prototype low-pass filter 
sections, so that the re- 
sultant cut-off frequency 
of these circuits deter- 
mines the upper cut-off 
frequency limit of the 


Cj+C, | R, 
C+. 
amplifier. Three such fil- 
ters are shown in Fig. 


b 10(a) (which is the equiv- 
alent circuit to h.f. of one 
half of the balanced cir- 
cuit shown in Fig. 8) and 
these consist of:— 
(a) The input circuit. 
(b) The inter-stage 
coupling circuit. 
(c) The output circuit. 


The input circuit is shown as a low-pass filter in the same 
manner as an ordinary distributed line, but in this case 
the line includes the stray reactances of the input 
transformer, so that it is designed to form a section in a 
distributed line in exactly the same way as the valves and 
with exactly the same cut-off frequency. These react- 
ances are closely controlled in manufacture’, whereby the 
gauge of the wire in the windings is selected to give the 
correct capacitance to screen and the cylindrical gap 
between the primary and secondary windings, which is 
filled with a suitable dielectric, closely controls the value 
of the leakage inductance for this purpose. 

In the input filter shown in Fig. 10(a) the reactances 
are referred to the secondary side of the transformer. C,’ 
represents the capacitance of C; referred to the secondary 
side and C,’ is the primary winding capacitance of the 
transformer to screen. L, is the transformer leakage induc- 
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Theoretical circuit of the wideband 
transformers 
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tance referred to the secondary side, and C; and C, are 
the input capacitance of Vi, and the transformer second- 
ary winding capacitance. 

For .a flat response up to 27-5Mc/s it was found that 
the cut-off frequency could not be less than 35Mc/s. C: 
could not be less than 6-4pF for the valve chosen; so the 
maximum turns ratio of the input transformer is deter- 
mined by these two factors when applied to the conven- 
tional equations for impedance of a low-pass filter, and 
this also detemines the value of R:. 

The lower frequency limit to the circuit is determined 
by the reflection loss due to the shunting impedance of 
the transformers shown in Fig. 10(b). Rx is the loss 
component of the windings and the core material which 
is reduced to negligible proportions by using Ferroxcube 
high permeability material with a good low frequency 
response, and as few turns on the transformer as possible. 
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Fig. 11. (a) Frequency/gain response of the wideband amplifier 


(b) Attensation of spurious components in the wideband 
amplifier/input e.m.f.’s generated in a 750 source 


Lx is the magnetizing impedance which forms the open- 
circuit inductance referred to the primary, and the trans- 
former is designed with sufficient turns for the modulus 
of this inductive reactance to exceed 2:25Z in the pass- 
band. It can be calculated that when this reactance 
equals 2:25Z the reflection loss is 0-SdB per transformer, 
which for this unit occurs at 1Mc/s. 

The turns ratio conforming to the foregoing criteria, 
matching 7522 input cables and the optimum grid imped- 
ance for cut-off at 35Mc/s was thus calculated to be 6: 22. 

The output transformer could have been designed in 
exactly the same way but after analysis it was found to 
conform so closely to the input transformer that it was 
economical to make the two identical. 

In the inter-stage coupling circuit the output capacitance 
C:; of V2, and the input capacitance C; of V; are used 
to form a low-pass filter with the inductance 1;. The 
circuit has the same cut-off frequency as before and the 
value of R: was calculated from the filter equations using 
the input capacitance of V; and the cut-off frequency of 
35Mc/s. 

GAIN 


The minimum gain is determined as that necessary to 
equal the insertion loss of the output branching attenua- 
tors plus the internal cabling losses. This in turn depends 
on the minimum protection afforded by these attenuators, 
shown in Fig. 1, to a receiver connected to an outlet 
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against a spurious signal generated by the local oscillator 
of another receiver and fed into the system in reverse 
from its aerial connexion via another outlet. In this case 
a minimum gain of 28dB was chosen on the basis that 
10dB gain would be sufficient to overcome cabling losses 
in the average installation while retaining the advantage 
of the low noise factor of the amplifier, coupled with the 
calculated insertion loss of the branching attenuators 
which was designed to be 18dB. 


Norse Factor 

In the wide-band device involving low impedance coup- 
ling throughout, the total noise level in the output can 
be expressed in terms of the valve noise: — 


NT = 1/N .G2/G: (NZ - N?/ Gi?) where NT is 


the total output r.m.s. noise voltage; 
N; is the r.m.s. noise voltage in stage 1; 
Nz2 is the r.m.s. noise voltage in stage 2; 
G, is the voltage gain of stage 1; 








2 3 
Fig. 12. (a) Theoretical circuit of an output panel for the calculation of 
imsertion loss between the input and any outlet 


(b) Theoretical circuit of an output panel for the calculation of 
matual protection against spu emissions generated by 
receivers connected to any outlets 


G: is the voltage gain of stage 2; 


N is the turns ratio of the input and output trans- 
formers. 


When V, is the input signal voltage the output signal 
can be expressed as V, (G:. G2). 

From these equations it is evident that the best signal- 
to-noise ratio is obtained for any particular valve when 
N and G: are made as high as possible, and if N2/G: 
becomes small enough the limit is set by Ni/N. To 
obtain an appropriate noise factor for stage one, low 
noise triodes were connected as a cascode, with a 6:22 
turns ratio input transformer. The noise factor of this 
stage varies between 4-5 and S5dB over the frequency range, 
when the triodes have manufacturers’ quoted noise factors 
of 46dB at 200Mc/s. 

The absence of a suitable triode for the second stage 
necessitated the use of the pair of pentodes for power 
output: unfortunately this degraded the overall noise 
factor of the amplifier to between 6 and 7dB. 


SPURIOUS RESPONSE 

The spurious components generated in a valve can, 
with tolerable accuracy, be expressed in the form of 
Fx = — (10 log I./1+C)dB where Fy is the spurious fre- 
quency level at frequency N relative to the input level; 
I, is the d.c. anode current; / is the peak anode a.c. and 
C is a constant. Hence in a valve, when frequency F; 
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and F; are applied with equal levels, the levels of the 
most important harmonics and intermodulation products 
are as follows: — 

2F; = 2F; — (10 log I./1 + 21-6)dB; 

(F, + Fy) — (10 log /./1 + 15-6)dB, etc. 

Economically both stages should contribute the same 
spurious degradation and since / is proportional V,. gm in 
both stages 1 and 2, the ratio between the d.c. anode 
currents can be expressed as follows:— 

In. Gi. 2m2/ 2m. 

Quite clearly the intetmodulation products increase 
with the input transformer turns ratio N, and the criterion 
for low intermodulation, as for a wide bandwidth, must 
conflict with the condition for the minimum noise factor. 

The best compromise between noise, bandwidth and 
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Fig. 13. Electronic r.f. switch 
(a) circuit diagram (b) potential divider 


intermodulation was obtained using triodes in push-pull 
and the maximum transformer turns ratio consistent with 
the required bandwidth. 

The frequency/gain response of the amplifier and the 
attenuation of spurious products are shown in Fig. 11. 


Branching Attenuators 

The output minimum loss attenuators and their match- 
ing transformers are manufactured as separate units 
mounted on separate output panels, with connexions 
matched to 7502, and any length of cable may be used 
between them and the wideband amplifier or the receivers. 
This can result in a considerable saving of cable com- 
pared with systems where cables to receivers have to be 
laid right back to the amplifiers. In this case only one 
cable need be used between the amplifier and the branch- 
ing attenuators and twenty receivers may be patched to 
them locally. In addition, most of the signal distribution 
is done at high level and interference or breakthrough 
from locally generated noise is correspondingly reduced 
by 30dB. 


MINIMUM PROTECTION BETWEEN RECEIVERS 

Fig. 12(b) shows the equivalent circuit when a receiver 
on outlet 1 is generating a spurious a.c. signal and all 
outlets are unloaded except one other. This is the con- 
dition of minimum protection between the two receivers. 
If V, is the spurious a.c. fed into the system in reverse 
from the aerial socket of the receiver generating it, and 
V; the attenuated component finally received by the alter- 
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native receiver, the mutual protection between them is 
RiR2 + RiRs + RR: 

. The 

R2Rx 

general equation for V: in terms of V can be derived 
from Fig. 12(b) in a similar manner but it is too un- 
wieldly to expand here. The equation however is simpli- 
fied in the following manner :— 


20 log Vi/V2 dB; also V=V;2 





(1) When the transformer matches to 750 R.’= Ry +m 


(where R,’ is the impedance R, referred to the second- 
ary side of the transformer 7); 
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Fig. 14. Arrangement of the switching system 


(2) More than four outlets are required and N is the 
total number of outlets; 

(3) When more than 20dB mutual protection is required: 
Ri + Ro 

2NR:i + Ri + Ro. 

Hence the minimum protection = 

(2NR; + Ri + R2)(RiR. + RiRs + RiRx) 

(Ri + Rs) RRs if 


MAXIMUM INSERTION LOSS 

The insertion loss can be derived from Fig. 12(a) where 
R. is the output impedance presented by the amplifier 
and its cabling, and Rx is the input impedance of the 
receiver. The maximum loss occurs when all the outlets 

V®N .(R: + Rx) 
RiR: + RiRx + RR; 

V?.R?. Rs 

(RiR:+ RiRs+ RoRxY 


then V = V; 





20 log 








are loaded. The input power is 





and the output power is V:*/R: = 


Hence the insertion loss is 


10 log N(R: + Rx) aes Rik: + RsRs) op 


The theory of the transformer is similar to the design 
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of the previous transformers in the amplifier, but in this 
case an auto-transformer is required constructed of a 
spiral copper tape with such a width that, combined with 
the thickness of the dielectric, it provides the input capaci- 
tance of the low-pass filter. Solving the equations for 
twenty outlets with 38dB protection, Ri = R: = 1202 and 
T becomes a 75/100 transformer. In this case the 
upper cut-off frequency of the transformer presented no 
problem and models were made quite easily with cut-off 
frequencies up to 120Mc/s. The main problem arose 
from the fact that the line connecting the transformer to 
all the R; resistors was calculated to be a 101) line, and 
to construct this physically it was necessary to use a wide 
copper strip with loading capacitors at intervals along it. 
The maximum insertion loss in this case is 20dB. 


To A switches To 8 switches 


123456 











Fig. 15. Circuit diagram of the d.c. selector panel 
22 a; 








Fig. 16. Equivalent circuits of the r.f. switch 
(a) ‘Off’ at hf., (b) ‘ Of’ at Lf., (© ‘ On’ at Lf. and h.f. 


Solving the same equations for 6 outlets with 38dB 


protection, Ri = 3900, R: = 2009 and T becomes a 
75/752 transformer which can be left out altogether. 
Again the maximum insertion loss is 20dB. 


Electronic Switch 


The main disadvantages encountered with remote con- 
trol switching using the conventional mechanically oper- 
ated switches, arise from the complexity and power con- 
sumption of the drive equipment associated with them, 
the limited life or finite number of operations due to wear, 
the slow switching rate, and the contact noise—particu- 
larly where low signal levels are involved. They are also 
very expensive. Against this, the main drawbacks of the 
earlier types of electronic switch arose from the higher 
insertion loss and poor breakthrough performance due to 
the inter-electrode capacitance. The electronic switch 
described here, however, utilizing three modern german- 
ium gold-bonded diodes overcomes the drawbacks of the 


earlier electronic switches and combines the advantages” 


of an absence of wear or contact noise with an indefinite 
life, fast switching and a low power consumption. 
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The circuit shown in Fig. 13 was developed originally 
as an r.f. switch for signals between thermal noise levels 
and 1V r.m.s. in the frequency range 0:5 to 30Mc/s, al- 
though these limits are not mandatory and the switch can 
be used for many applications outside them. Twelve of 
these units occupy one standard 19 x Ijin panel, and 
the initial arrangement shown in Fig. 14 has been con- 
nected to allow an operator with one panel to switch 
either one receiver between twelve aerials or two receivers 
independently betwen six aerials each. The circuit of 
the d.c. selector panel is shown in Fig. 15. 


OPERATION 


With no earth applied to a switch unit from the selector 
the switch is biased ‘ off’ and the diodes, D, and Ds, are 
normally cut off by the 10V potential between the 25V 
line and 15V line applied through Ro, Le, Ls, and diode 
D, which is conducting current from the 20V line 
through L; and R;. The equivalent circuit to h.f. of 


oo SunESREERREEEEEnEnnnEnneenenee 


4 4 A [oe | 
10 1S 20 30 40 
FREQUENCY (Mc/s) 














——— — > a CD t 
345 10 iS 20 
FREQUENCY (Mc/s) 


ae ee 


30 40 


He 


—— ee © A. 4 A. 4 Been 
002003 O05 Ol o2 O4 
EMF. (V) 
Fig. 17. (a) Protection/frequency response of the r.f. switch when biased ‘off’ 
(b) Insertion loss/frequency response of the r.f. switch whens 
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(c) Attenuation of spurious components in the r.f. switch (e.m.f.’s 
generated in a 750 source connected to the switch when 
biased ‘on’) 


this condition is shown in Fig. 16(a). L. and Ls; have 
in fact an effective parallel capacitance of 10pF and so 
these are shown as parallel tuned circuits rather than pure 
inductances to h.f. Although the depletion layer capaci- 
tance of the diodes is small when biased in the reverse 
direction by 10V, it can be seen from this equivalent 
circuit that the breakthrough due to this capacitance 
would still be excessive but for the very low shunting 
resistance offered by the third diode Dj in its conducting 
state. The switch depends on this for the effectiveness 
of its operation in the h.f. range and this configuration 
reduces the capacitance between input and output to 
O0-OSpF. 

The effects of the diode capacitances at the lower fre- 
quencies can be completely ignored and the equivalent 
circuit to Lf. is shown in Fig. 16(b). Here again the 
shunting effect of D; is the main factor and the lower 
frequency limit to satisfactory operation is controlled 
by the effectiveness of the decoupling of the capacitor Ci. 
The switch would work satisfactorily at very much lower 
frequencies if the values of C:, LZ. and Ls were increased 
proportionately. 

When an earth is applied from the selector the switch 
is biased ‘on’ and current flows from the 20V line 
through Li, R: and through the parallel paths D2, L, and 
D;, Ls. To equalize the currents through D, and D; the 
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inductances ZL, and Ls; are wound with resistance wire so 
that the unstable condition cannot arise whereby one 
diode conducts excessively while the other is starved. The 
potential drop in L; and R; under these conditions com- 
pletely reverses the bias applied between the intersections 
of D2, Ds, and D,, and the 15V line, so that D; is biased 
completely off and its impedance may be ignored com- 
pared with the low forward resistances of D: and D, in 
their conducting modes. This is shown in the equivalent 
circuit in Fig. 16(c). The resistive components combine 
with the load to form an L section; and while it is con- 
ceded that this is not the ideal condition for matching 
between output and input, it has achieved the condition 
for minimum insertion loss. Nevertheless, the reflected 
impedance measured at 0-5Mc/s is 692, and at 30Mc/s 
is 780, which means that the match between output and 
input is quite satisfactory for practical purposes and the 
total loss due both to refiection and attenuation is less 
than IdB throughout the entire frequency range, as 
shown by the curves in Fig. 17. These also show that 
when switched off this circuit offers a protection exceed- 
ing 70dB throughout the entire frequency range between 
1 and 30Mc/s, and the worst intermodulation products 
arising from two simultaneous 100mV signals have 


levels not higher than —100dB relative to the originating 
signals. 


Conclusion 


It is generally advantageous to site the amplifiers as 
near to the aerial as possible, possibly even in a remote 
hut at the centre of the aerial farm. The attenuator and 
switch panels can be housed in small cabinets forming a 
local aerial exchange in the centre of a receiver room, 
while the control selector panel may be installed in an- 
other building altogether. In stations where arrangements 


of this sort have been tried, very useful savings in opera- 
tional time have resulted with, in some cases, between an 
80 and 90 per cent economy in r.f. cables. 
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A New Laboratory in Scotland 


A new laboratory has recently been opened by Ferranti Ltd 
at Silverknowes, Edinburgh. This laboratory, which has cost 
£175 090 to build, will employ about 200 people and houses 
the Applied Electronics Department. 

The department is employed principally in the development 
of radar and other systems for the Services for both airborne 
and ground use, but a variety of non-military projects is also 
being undertaken: in most of the work the emphasis is on pulse 
techniques. Included in the current non-military work of the 
department are the following projects. 

Line Fault Locator 

In co-operation with the North of Scotland Hydro-Electric 
Board a d.c. type overhead line fault locator operating on the 
principle of pulse reflection was developed. 

This instrument, however, could only be used on “dead” 
lines and more recently an a.c. line fault locator which can 
be used for detecting faults on “live” lines has been developed. 

This instrument also operates on the radar principle of 
pulse reflection occurring from any discontinuity which may 
be due to a flashover or to ice build-up on the line. The 
reflected pulses are received by the locator and displayed on 
a cathode-ray tube for either visual or automatic photographic 
record. The distance to the fault can be found by measuring 
the time interval between the sending of the pulse and the 
reception of its reflection. The accuracy of location is to 
within about 509yd on a 100-mile line. 

Microwave Link 

This pulsed microwave data link, which is now in produc- 
tion, has been developed for use in a fully automatic telemetry 
equipment associated with the oil industry in the Persian Gulf. 
With this equipment, one master station can control up to 500 
offshore well heads at distances of up to 25 miles. 

Train Detection 

Development work in this instance is concerned with the 
problem of detecting the position and speed of a number of 
trains simultaneously on a length of line of up to about 20 
miles. This is the first stop to a more sophisticated system of 
train identification and eventual control. Present developments 
are concerned with the use of a subsidiary wire to carry the 
signals using the “surface wave” effect. 

It is a pulsed system and reflections back along the wire 
are caused by the proximity of the train. For identification 
purposes it would be necessary for the train to carry a 
transponder. 
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Teaching Machines 

The experimental model of teaching machine built by the 
Department is based on the employment of a system whereby 
written information is presented to a pupil in relatively short 
stages, which are immediately followed by a question. Depend- 
ing on the pupil’s answer, the machine then provides further 
information or repeats the previous information in a more 
detailed form. Briefly, the advantages claimed for this method 
of teaching are that it can cope with the varying learning rates 
of pupils and that it also enables—with proper programming— 
the backward pupil to obtain a sequence of successes before 
being confronted with the more difficult stages. 

In addition, it frees the teachers from 100 per cent “class” 
teaching and affords the opportunity for a more individual 
tutorial approach to the scholars. With the present serious 
shortage of teachers this can be a very worthwhile advantage. 

Such machines will be of greatest value in urban schools 
where classes are very large and also in those rural schools 
where the age and attainment of pupils varies considerably. 
Correspondence courses are another specialized field where the 
student will have the advantage of immediate correction rather 
than suffering the delays inherent in the present system. 

Trials with these machines are planned in conjunction with 
the Edinburgh Education Department. 


A general view of the receiver design laboratory 
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The Magnitude of Trigger Tube Ignition Voltage Changes 
Caused by Previous Discharges 


By G. O. Crowther*, B.Sc., A.M.LE.E., and J. Smith*, M.Sc. 


The passage of a glow discharge affects subsequent ignition voltages for times longer than can be 

accounted for by insufficient deionization and can thereby decrease the sensitivity of stable cold- 

cathode trigger tubes in some applications. The effect is described and methods of calculating its 
magnitude in actual applications are given. 


(Voir page 763 pour le résumé en francais: Zusammenfassung in deutscher Sprache auf Seite 770) 


Bok of the principal characteristics of a cold-cathode 
trigger tube are its trigger-cathode and anode-cathode 
breakdown or ignition voltages—in this article the term 
‘ ignition voltage ’ will be used throughout. Changes in these 
voltages are apparent for some time after the termination 
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Fig. 1. Typical recovery of trigger-cathode ignition voltage after continuous 
conduction at 25mA for 30sec 


of a period of conduction to the cathode. Provided another 
conduction period does not intervene, the ignition voltage 
will return, in time, to the value existing prior to the con- 
duction period. The phenomenon is referred to here as 
* hysteresis ’ and is due to localized heating within the tube 
during conduction. It is, therefore, likely to be present to 
a varying degree in all trigger tubes. In the past most trigger 
tube applications were large signal applications and the only 
tube characteristics required were the absolute maximum 
and minimum values of the ignition voltages. In general, 
life variations masked any contribution to the limits by the 
hysteresis effect. 


Hy%teresis has only become of importance since the intro- 
duction of tubes such as Z803U with long term life 
stabilities of trigger-cathode ignition voltage better than 
+2 per cent. These tubes are being used in new applications 
where the trigger-cathode ignition voltage is employed as 
a reference level. Changes in the ignition voltage due to the 
hysteresis effect must be considered in these applications. 





* Mullard Lid. 
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Again, because of the high stability and small tube to 
tube tolerances of the characteristics of these tubes, it has 
been possible to quote a maximum operating anode voltage 
very close to the anode-cathode ignition voltage. There are, 
therefore, some applications where this ignition voltage 
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Fig. 2. Typical formation curve obtained from curves as in Fig. 1 for 
various conduction times. Conduction current, 25mA 


might fall into the operating range due to previous conduc- 
tion in the tube. 

The hysteresis effect is dependent on the structure, gas- 
filling and cathode surface of the tube and varies con- 
siderably. both in magnitude and sign from one tube type 
to another. All values and graphs quoted in this article 
are therefore applicable to the Z803U only. In all igni- 
tion voltage measurements quoted, the delay between the 
extinction of the discharge and the measurement was such 
that the influence of incomplete deionization was negligible 
compared to that of the heat or hysteresis effect. It is con- 
venient to consider trigger-cathode and anode-cathode 
hysteresis separately, although they are basically similar 
effects. ; 


Effect of Hysteresis on the Trigger-Cathode Ignition 
Voltage 
The effect can, for simplicity, be considered to be com- 
posed of two sequential parts, a ‘formation’ taking place 
during the period of conduction to the cathode, and a 
‘recovery.’ taking place during the non-conduction period. 
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The processes of formation and recovery are completely 
reversible and can be repeated indefinitely provided the tube 
is not over-run. In this article changes in ignition voltage 
are usually considered and not absolute ignition voltage 
values. ; 


THe RECOVERY CURVE 

In the case of the Z803U, a continuous discharge to the 
cathode reduces the ignition voltage. At the termination of 
conduction, and providing a second conduction period does 
not intervene, the ignition voltage returns in time to the 
normal value Vtiieno. The form of the recovery curve, 
obtained by periodically measuring the ignition voltage, is 
green’ 5 Fig. 1 and is exponential, given by the equation: 

Va = Veo exp( -- t/rr) 
where ¢ is measured from the commencement of the non- 
conducting period, 

Va is the amount by which the ignition voltage 1s 
depressed below the normal ignition voltage at 
time f¢, 

Vao is the initial amount by which the ignition volt- 
age is depressed below the normal ignition voltage 
at time ¢ = 0, 

rr is the recovery time-constant. 

This equation applies to all values of the normal ignition 
voltage and to all values of the magnitude and duration of 
the previous cathode current. rr is equal to 9sec in all 
cases, 


THE FORMATION CURVE 
By extrapolating the curve of Fig. 1 back to zero time, 
the depression of the ignition voltage at the termination of 
the conducting period is obtained. By repeating this experi- 
ment for various conduction periods at constant current, 
the variation of ignition voltage during conduction at this 
current is obtained. A typical result is given in Fig. 2 
showing that an ultimate value of the depression is obtained 
in about 30sec. Again, the curves are approximately 
exponential, given by the equation: 
Va = Vaoo [1 — exp (—t/r1)] (2) 
where ¢ is measured from commencement of the conduction 
period, 

Va is the amount by. which the ignition voltage is 
depressed below the normal ignition voltage at 
time ¢, 

Vaco is the ultimate amount by which the ignition 
voltage is depressed below the normal ignition 
voltage at time ¢ equals infinity, 

vr is the formation time-tonstant. 


The value of Vaw for a particular case can be found 
as follows. Considering those tubes having the maximum 
and minimum normal ignition voltages permitted by pub- 
lished data, 137-0V and 128-0V, the dependence of Va. on 
cathode current is as shown in Fig. 3. Taking, now, one 
particular current value, Vac. is linearly related to Vitien)o 
within the above range. This is shown in Fig. 4 for 12-0 
and 25-0mA. It follows that, for a given current, the Vas 
value for a tube having a given Vitign)o Value is expressed 
by: 


(Vac - V dco(min)) = (V dco(max) - V aoo(min)) ( 


Vietignvo — 1280 
137-0 — 1280 


where Vaootmax) aNd Vasoimin) for the given current are 
obtained from Fig. 3. An example, using this equation, is 
given later. 

The formation time-constant, rr, is independent of the 
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normal ignition voltage, but is linearly dependent on 

cathode current up to 25mA and is given by the equation: 
m= 8 — O-1Si 

where 7; is in seconds and the current, i, is in milliamperes. 


REPETITIVE CONDUCTION 

The above results were obtained using a continuous dis- 
charge. In a number of applications, however, an alternat- 
ing voltage (usually 50c/s) is applied to the anode via a 
rectifier. When the anode-cathode gap is being triggered 
by trigger-cathode discharge(s), the tube conducts for a 
fraction of each cycle. This is referred to as repetitive con- 
duction. 

Fig. 5 shows a typical circuit with the associated wave- 
forms. In case (a) the tube remains non-conducting. In 
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case (b) the trigger-cathode discharge causes anode- 
cathode ignition when the anode voltage rises above the 
minimum anode voltage. The tube then conducts until the 
anode-cathode voltage falls below the minimum maintain- 
ing voltage, approximately one-third of a cycle later. 

The non-conducting periods are too short for complete 
recovery of the trigger-cathode ignition voltage from the 
depression caused by previous conduction. The hysteresis 
effect will therefore be present in repetitive conduction 
applications. Thus if Vin, Fig. 5, is slowly increased to the 
normal ignition voltage Vtiien)o, repetitive conduction com- 
mences and the ignition voltage is eventually depressed by 
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an amount Va. Via has then to be decreased by Vico 
before repetitive conduction ceases. Hysteresis here is thus 
causing an effect similar to backlash in the Vip control. 

Consider, first, the recovery period. The tube is p2rma- 
nently extinguished and conditions are identical to those 
already discussed. Equation (1) can therefore be employed 
with V4. equal to the magnitude of the depression at com- 
mencement of permanent extinction. 

The formation pericd is more complex since it is made 
up of alternate periods of conduction and non-conduction. 
The build-up cf the depression as a series of formation and 
recovery periods is shown schematically in Fig. 6. The 














Pa 


Fig. 5. A repetitive conduction circuit and associated waveforms 


ultimate depression is reached when the magnitude of the 
recovery during a non-conducting period equals that of the 
depression during the subsequent conducting pericd. 


As mentioned in the introduction, the hysteresis effect 
is primarily a heat effect. Consequently, for repetition cases 
in which the time between successive cycles is small com- 
pared to the thermal time-constant involved, pulses cf 
current will give approximately the same heat effect as a 
continuous current provided the mean pulse current, 
averaged over a complete cycle, equals the continuous 
current. 

The mean and continuous currents are not, however, 
exactly equivalent. For example, the maintaining voltage 
is dependent on the current. The dissipation within the tube 
will therefore vary slightly with the value of the current 
during the conduction period although the mean current is 
held constant. As the magnitude of the hysteresis effect is 
dependent on this dissipation, it will also be slightly depen- 
dent on the current during the conduction period. The dis- 
crepancy, however, is not great. Fig. 7 shows the forma‘ion 
curves for a mean cathode current of 10-OmA using values 
of the current during conduction varying from 13-0 to 
70-0mA. 

It is concluded that, provided the mean current over a 
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complete cycle is employed for repetitive conduction cir- 
cuits, the curves and equations given for the continuous 
current case apply also to these circuits to a very close 
approximation. 
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Fig. 7. Typical formation curves for repetitive conduction at constant 
mean current and variable conduction current during the conduction period 


CALCULATION OF THE EFFECT FOR A TYPICAL CASE 

In some applications the “hysteresis effect does not affect 
the performance of the tube while, in others, it can prove 
a serious limitation. It is difficult to generalize as to which 
applications are affected and it is advisable to make an 
estimate for each case. The following example is given to 
illustrate the use of the curves and equations given above. 

Consider a tube in which the trigger voltage is pre- 
biased such that the application of a small positive pulse 
to the trigger causes the tube to conduct. After 2sec, an 
extinguishing circuit resets the tube ready for the next pulse. 
To prevent spurious re-ignition at the terminaticn of the 
extinguishing period, its duration must be long enough 
to allow the trigger ignition voltage to recover to a value 
above the pre-bias voltage. The minimum duration is 
calculated below for a specific case. 

For a current of 15-OmA and a Vitieno of 132-0V, the 
ultimate depression is found from equation (3) and Fig. 3: 


(Varo — 45) = (7-5 — 45) io aan) 
137-0 — 1280 


= 1-:3V 
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Vac therefore equals 5-8V. The value of 7: is given by 
equation (4) as 6sec. The actual depression after 2sec 1s 
given by equation (2) as: 
Vq = 5:8 [1 — exp(—(2/6))] ~ 1-6V 

If the pre-bias is set 1:0V below Vitign)o, the actual ignition 
voltage, recovering from 1-6V, will equal this value after a 
time given by equation (1) as: 

1-0 = 1-6 exp (—(t/9)), 

t = 4sec 

The extinguishing period must, therefore, be greater than 
4sec to prevent spurious re-ignition. 

As a repetitive conduction example, consider the above 
tube operating in the circuit of Fig. 5, passing a mean 
current of 15-OmA long enough to achieve the ultimate 
depression which, in this case, is 5-8V as calculated above. 
V., which was raised to Vivign)o in order to start the repeti- 
tive conduction, has to be lowered by 5-8V before the 
conduction is terminated. 


Effect of Hysteresis on the Anode-Cathode Ignition Voltage 
In general terms, the changes which occur to the anode- 
cathode ignition voltage due to conduction to the cathode 


290 Published limit 


n 
@ 
° 


nN 
o 
° 


© 
3% 
23 
x> 
< 
33 
w & 270 
52 
20 
Ow 
“oO 
2o 
<z 

< 





L L 
: id iS 20 
MEAN CATHODE CURRENT (mA) 


Fig. 8. Anode-cathode voltage derating curve 
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are very similar to those already described for the trigger- 
cathode gap. There is a ‘formation’ during the period of 
conduction to the cathode when the anode-cathode igni- 
tion voltage decreases. The ignition voltage recovers to the 
normal value when the tube is extinguished. Both the 
formation and recovery are substantially exponential with 
time and the magnitude of the depression is considerably 
greater than that for the trigger cathode gap (Via = 30V 
for 25mA). The formation and recovery time-constants are 
approximately. 3 and 4sec respectively. 

In the case of the trigger circuit design the pre-bias 
voltage is often set for each individual tube. It is, therefore, 
desirable to be able to calculate the margin of safety which 
must be allowed between the pre-bias voltage and the 
normal trigger-cathode ignition voltage for any given 
circuit condition as indicated in the previous section. 

A different approach is necessary in considering anode 
hysteresis. The anode circuit must normally be designed 
to accommodate all tubes without any pre-adjustment for 
tube to tube differences. The circuit designer therefore 
requires the maximum anode-cathode voltage which will 
not cause self-ignition of any tube. For this reason 
hysteresis is simply presented as the maximum anode- 
cathode voltage derating curve shown in Fig. 8. The maxi- 
mum anode-cathode voltage remains constant at 290V (the 
published figure) up to a cathode current of 5mA and then 
decreases steadily. to 260V for a cathode current of 25mA. 
The curve is applicable to both d.c. and repetitive con- 
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duction circuits. In the latter case the average current over 
a complete cycle should be employed when determining 
the absolute maximum anode-cathode voltage. 


Conclusion 


In this article the changes which occur in both the 
trigger-cathode and anode-cathode ignition voltages due to 
cathode conduction have been described, It has been shown 
that the changes are completely reversible provided that 
the tube is not over-run. 


A method has been developed for obtaining an estimate 
of the change in trigger-cathode ignition voltage for a 
given tube (provided the normal trigger-cathode ignition 
voltage is known). The method covers all circuit conditions 
and allows the magnitude of the change to be calculated 
for any instant in the cycle of operation. 


The changes in the anode-cathode ignition voltage are 
very similar to those which occur in the trigger-cathode 
gap. Detailed calculations on the changes in anode-cathode 
ignition voltage were not considered necessary, provided 
the value of the ignition voltage did not decrease below 
the anode supply voltage. For this reason the hysteresis 
effect for the anode-cathode gap has been covered by an 
anode supply voltage derating curve as a function of 
cathode current. 
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Automatic Test Equipment 


The Autotest Division of Elliott Brothers (London) Limited, 
a member of the Elliott-Automation Group, has mounted a 
demonstration set of its new SCORE automatic electronic 
production test equipment in a special van, which is starting 
a tour of electronic and aircraft firms up and down the 
country. 


Elliott SCORE equipment is designed to meet the test and 
inspection requirements of the greatest possible number of 
manufacturers of electronic and electrical apparatus. SCORE 
comprises a range of standard units which can be used to make 
either a simple basic continuity checker of 200 lines or, through 
varying degrees of complexity, can be built up to a complex 
system providing for all the test requirements for a factory 
having a number of production lines, where its full facilities 
can be used. In this form it may have up to 9 999 lines. The 
system includes a 16 track magnetic tape recorder, upon which 
test programmes can be stored, and provides facilities in 
addition to continuity checking, for testing resistance values 
from 102 to 1M to within an accuracy of 2 per cent for 
carrying out insulation tests with 500V or IkV up to 20M; 
capacitance from 1 OOOpF to 100uF +2 per cent and inductance 
from 10mH to 10H. 


By means of time sharing an entire factory can use a single 
SCORE installation as its central test facility, access being 
gained to it at any position along the assembly benches of 
the production lines so that individual operators may check 
their own work, the results being printed out at a central point. 
These tests can be performed at up to 3000 tests per minute. 


In the equipment transistors and printed circuits are used 
wherever possible and the main switching elements are dry 
reed relays; the normal switching speed being 50c/e. 

As an example of the time saving achieved a simple cable- 
harness of 100 wires, together with the necessary plugs and 
sockets, can be tested for continuity and insulation in less 
than two minutes—this is allowing four seconds for the tests 
and the remainder for connecting the plugs and sockets. By 
manual methods a similar task would take about twenty 
minutes. On more complex tests the time saving would be 
even more marked. 
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The Logical Specification of Control Requirements 


By S. Alexander* 


Often a control system, consisting of switched on-off devices, which has been designed to meet certain 

requirements, introduces by its very nature, other conditions which can be hazardous or unwanted. 

Upon investigation it is usually found that though it was the circuit itself which introduced the fault, 

it was originally the loose specification of the control requirement that was the underlying cause. 

A system is proposed in this article, whereby mechanical, electrical and chemical engineers can 

specify their control needs in logical form. From this logical formulation it is then possible for 
the control engineer to design the control system utilizing the same logic. 


(Voir page 763 pour le résumé en francais: Zusammenfassung in deutscher Sprache auf Seite 770) 


{ Pm logical specification is based on the algebra of 
logic or Boolean algebra, the principles of which are 
presented elsewhere’**. In the present context it will be 
used as the algebra of states and events. 


The terms in general use in logical reasoning can be 
broken down into the following: AND, NOT, oR (inclusive 
or, e.g. A OR B or both), or ELSE (Exclusive or—e.g. 
A or B but not both), IF AND ONLY IF (abbreviated IFF), 
IF—THEN—. For the purpose of logical specification, 
these terms will be used in the following context: 


(a) The AND term will denote any operation or event 
which shall be carried out at the same time as the 
operation in question. 


(b) The Nor term will denote any operation or event 
which shall not be carried out at the same time 
as the operation in quesion. 


(c) The or and or ELSE term will denote any opera- 
tion which can be used as an alternative at the 
same time as the operation in question. 


(d) The 1FF term will denote those events and opera- 
tions which must be satisfied before the operation 
in question can take place. 


(e) The 1r—THEN—term will denote those operations 
and events which must be satisfied after the opera- 
tion in question has taken place. 


The use of this system is illustrated by what appears at 
first sight a trivial example. 


A machine can be run by two electric motors. Some 
of the possible control circuits which could result are 
illustrated in Fig. 1. All of them are equally valid, yet 
each one can introduce serious hazards or unwanted 
operating conditions. Fig. 1(a) allows both motors to be 
operated simultaneously and will only operate as long as 
the push-button is depressed. Fig. 1(b) allows only one 
motor or none at all to operate (transitional effects on A 
can be avoided when switching B from the ‘ off’ position, 
by choosing a suitable switch). The circuit in Fig. 1(c) 
allows only one motor to operate at a time, the interlock 
being electrically arranged, and will reset itself on the 
failure of electrical supply. 


In none of these circuits is any account taken as to 
whether it is necessary that one motor be brought to a 
standstill before the other is started, or whether it is 
necessary for a motor to continue running once it has 
started, or whether one motor must be brought up to 
synchronous speed and engaged before the other is dis- 
engaged. 


The use of the logical terms above forces all these con- 
siderations to be accounted for by the electrical and 
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mechanical system designers. In Tables 1(a) and 1(b) the 
operations of every device are broken down into their basic 
stages. These are Start Motor and Stop Motor. In some 
cases, it might even be necessary to include such stages 
as Motor Running and Motor Stopped. In filling out the 
columns, some terms might be redundant, but this can 
be decided, by later analysis, on the part of the control 
engineer. 


Off 
aie ain 
(4) 
~()4 (*) aes - 
(a) (b) (c) 


Fig. 1. Simple motor control 


a eae 


( 


Fig. 2. Simple temperature control 


Temperature 
controller 











Table 1(a) represents two motors which are employed 
to operate the same machine, but their individual control 
is independent of each other. 


Table 1(b) represents the same two motors only one of 


which can run at any particular moment. It is decided 
in the AND and IFF columns whether it is required to stop 
one motor before starting the other. From this Table 
the control engineer can immediately derive the following 
conclusions : 
(1) A motor shall start rr the other has stopped. 
(Or the operation of starting one motor AND stop- 
ping the other shall occur at the same time. 


(2) It is possible to run one OR ELSE the other but 
not both. 


(3) When starting one motor it shall Not be possible 
to start the other. 


(4) iF a motor has started THEN it shall continue to 
run, i.e. a memory circuit is required. 


(5) Motor A or B can be stopped simultaneously (a 
valid but redundant statement). 


By states and events to be satisfied, one can include not 
only operations of valves, motors or such devices as are 
usually associated with on-off control, but one can break 
down, if necessary, linear operation into steps of on-off 
control, e.g. if the temperature is above 70°C, a valve shall 
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be one half open, if above 75°C, one quarter open and if 
below 70°C fully open. The 70°C, and 75°C points can 
be considered as switches, and the valve states as opera- 
tions or vice versa. 


As an example consider the simple system in Fig. 2. 
Cooling water is supplied to a system via valves A, B and 
C. When the temperature reaches 70°C, valves A and B 
open, and when it reaches 80°C, valve C opens. In 
addition it is possible to open these valves independently. 
The logical table is given in Table 2(a). 

If however, the system was such that before the tem- 
perature could be raised above 70°C, valves A and B 
must be open and before it can be raised to above 80°C, 
valves A, B and C must be open, the logical table would 
appear as in Table 2(b). By this means, it is firmly 
established which devices are independent and which are 
not. 


The above examples demonstrate how to apply the logi- 
cal approach to some relatively simple systems. The same 
approach can be applied to even more complex systems. 
There is always the possibility that redundant conditions 
or events can be stipulated but this can easily be found 
out by analysis by the control engineer on the Boolean 
equations formed from the logical tables. 
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Transistorized Selective Amplifiers Using RC Networks 
By E. Dell’Oro*, Ph.D. 


The design procedure for a narrow band selective amplifier using a twin-T network is described. 
Starting from the frequency of operation and bandwidth required, the article outlines a procedure 
which yields a simple formula relating the amplification of the amplifier to frequency and bandwidth. 
Some disadvantages of the circuit proposed are analysed and means to surmount them are suggested. 


(Voir page 763 pour le résumé en frangais: Zusammenfassung in deutscher Sprache auf Seite 770) 


& hors purpose of this article is to outline a quick 


procedure for the design of a low power selective 
amplifier using a twin-T network instead of the conven- 
tional LC network in cases where a coil would be too large 
to achieve the desired selectivity. 
While the following method is suitable for a circuit 
using a simple amplifying stage with negative voltage feed- 
back it is also possible to apply it to a generalized system. 








....5, 


Fig. 1. Basic circuit of the selective amplifier 





The basic circuit is shown in Fig. 1, The problems are 
those of choosing a suitable twin-T network and of deter- 
mining the gain required in the amplifier in order to give 
the correct overall design sensitivity. 

In order to simplify the calculation it is proposed to 
restrict the bandwidth requirement to those frequencies 
which are within an attenuation of 3dB. Phase shifts intro- 
duced by the twin-7 network, RC couplings and the tran- 
sistors will be ignored. 

Firstly, it is known’ that the null frequency w. of the 
twin-T is given by: (see Fig. 1) 


va = 
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while its transfer function is: 


T= 





out / Ein = 


~ j@/w — wo/w) 
where b and n are constants related in the following way: 
b=2(Vn + 1/Vn) 
choosing n = 1, b = 4, the curves of amplitude and phase 


of the transfer function are shown in Fig. 2. The greatest 
selectivity is obtained when n = 1. 

Hence, from the equation above, b = 4. 

The transfer function in modulus and phase is given in 
Fig. 2. 

The expression for the transfer function can now be sim- 
plified. It can be shown that in a narrow band around wo 
the expression w/wo — wo/w can be approximated by using 
the Taylor series to: 


/ 
w/ wo — Wo/W = 


With Aw = 
Hence: 


wo — Wo 


1 
(1 + 4w2/ Aw)! 
*. T = Aw/2wo 


It is known that the fundamental relationship between 
the gain A of an amplifier with a feedback coefficient of 
8 and the gain of the same without feedback, z, is: 


teuavabeqeeeedes (6) 


= Aw /2wo (i + Aw / 4ex 2-4 


a 
1 + a8 
Working from the basic circuit diagram shown in Fig. |! 
B will be given by: 


A= 


B=T = Aw/2w. 
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a 
1 + a (Aw/2wo) 
At the null frequency A = a; the relationship between 


the general expression of the amplification and the ampli- 
fication at 3dB attenuation will be: 


A= 


a 
1 + a (Qw/ 20) 
— — I2wo 


a 





a/ V2 


or Ae = — 


. a=08 w/Aw 


From this simple expression the gain of the amplifier with- 
out feedback, for a given resonance frequency and for the 
required bandwidth can be ascertained. 

For a frequency of 2-7kc/s and a bandwidth of 25c/s 
equation (9) gives the amplification necessary as 100. 


Practical Circuits 

Starting from the fundamental circuit in Fig. 1 it will 
be observed that the basic idea was to apply negative 
voltage feedback through a twin-T filter network to a high 
gain amplifier. This system is illustrated in Fig, 3. 
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Fig. 2. Resonance and on SK for the twin-T network 
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(above) Arrangement of the frequency selective amplifier using 
voltage feedback 
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Fig. 3. 


Fig. 4. (below) Practical circuit of the selective amplifier resonating at 2-7ke/s 
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Fig. 5. (a) Frequency response of the circuit in Fig. 4 








Fig. 5. (b) Oscillograms of the output and input waveforms 


(The input consists of a series of triangular waves at 2:7kc/s lasting 10msec) 


To be operative such feedback requires an amplifier with 
a very low output impedance and a very high input imped- 
ance; for this reason two emitter-followers have been used, 
one for the input and one for the output circuits, since 
an ordinary. common-emitter amplifier would have an input 
impedance of the order of 1k and an output impedance 
of the order of 10k{2. For the practical circuit a Mullard 
OC71 low frequency transistor has been chosen. Keeping 
to the above mentioned example of an amplifier giving a 
bandwidth of 25c/s, a collector load of 12k{) is needed in 
view of the high gain required. If a standing bias current 
of ImA is chosen a collector supply potential higher than 
the conventional one is re- 
quired for the amplifying 
stage itself. The two 
emitter-followers will oper- 








O-ipF 


3:3kQ 


Output 


ate under normal d.c. 
conditions. 

The output from the 
twin-T network must be 
O-0127yuF loaded with the base bias- 
+—_4 ing resistor for the input 


4:7kQ 47kQ 


OO127 uF 
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, b Ni emitter-follower. A  com- 
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low value resistor such as 
_| required by the transistor 
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for a stable dc. biasing condition, and the very high im- 
pedance necessary to keep the loading as small as possible. 

The final circuit is as shown in Fig. 4. 

The behaviour of this cir- 
cuit is shown in Fig. 5, and 
is compared with the theo- (1/R:) 
retical one as deduced from ; 
the calculations shown at the (pCi) 
beginning of this article. i 0 


Design Considerations 

For correct circuit functioning it has been found neces- 
sary to choose the components for the twin-T within +0-5 
per cent tolerance. In order to allow the amplifier to work 
under the ideal condition of low signal, a level of 10mV 
has been found suitable, giving an output of approximately 
1-5V. 

An OC44 has been preferred to an OC71 in the input 
circuit because of its small figure of variation of /.. against 
temperature; a good stability of /.. is necessary on account 
of the high bias resistor used in the base circuit. 

The circuit shown in Fig. 4 will oscillate if a sufficiently 
large capacitance is conected to the output terminals. This 
trouble makes it necessary either to select appropriate tran- 
sistors, or to introduce modifications in the circuit after 
having ascertained the exact cause of it. 

On the assumption that oscillations result from phase- 
shift; there are two possible causes: 

(1) Phase-shift introduced by loading the twin-7 net- 

work. 


(2) Phase-shift introduced by the transistors is excessive. 


The first cause can be proved to be not valid. Consider 
the twin-7 network in Fig. 6 without’ any load at the 
terminals. Applying Kirchoff laws to the modes e:, e2, és, &:, 
a system of simultaneous equations is obtained whose 
characteristic matrix is: 


— (1/Ri+pCi+Zi) 


(1/R:) (Ci) 
~(1/Ri+1/Rs+ pCa) 0 
—(1/Rs+ pCi + pC.) 


- (1/Ri+ pC) 
(1/R,) 


(pC;) 0 
0 (1/R2) 


where p is the Laplace operator. 
eo. 


¢————_0% 

















it 
C2 


Bc, 
Fig. 6. The twin-T network 


from which it can be seen that the transfer function is 
given by: 
T = Au/An 

where in general Ay; represents the minor obtained by 
removing the i row and the j column. 

The condition of null is given by setting both the real 
and imaginary part of 14 equal to nought. These condi- 
tions yield the curves shown in Fig. 2. 
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— (1/Ri+1/R2+ pCs) 0 


Consider now the same network in Fig. 6 loaded with 
two general impedances Z, and Z; across the terminals; its 
characteristics matix being the following: 


(pCi) 0 
(1/R:) 
pC: 
— (1/R2+ pC. + Zs) 


(1/R:) 


0 — (1/R3s+ pCi + pC2) 
1/R: pCs 


Output 





Fig. 7. Phase distortion and correction by LC network 


Working out the transfer function in the same way as 
that for the previously examined unloaded twin-T, it is 
apparent that the two extra components Z, and Z; do not 
appear in the expression of Ay; the characteristics in 
Fig. 2 are, therefore, independent of any load. 

The assumption that an excessive phase shift introduced 
by the transistor may cause oscillations will now be 
examined. The oscillations may. start if a capacitance of 
the order of 100pF is connected across the output terminals 
or else at the output of the emitter-follower; since during 
the positive excursion of signal at the base of this emitter- 
follower the emitter current decreases, a capacitance shunt- 
ing the output has an integrating effect and the sinusoid 
will be distorted in the way shown by 
the dotted line in Fig. 7. 

An apparent phase shift is then 
caused. In order to surmount this de- 
fect one can consider rephasing the 
sinewave by introducing an appropriate 
network at the output of the twin-7; 
a suitable arrangement may be that 
shown in Fig. 8 where the values of the components are 
appropriate for the above mentioned frequency of 2-7kc/s. 

An alternative approach to the solution of the problem 
is to decrease the charging in the capacitance which shunts 
the output of the emitter-follower or allowing it to dis- 
charge more quickly. 

This can be adjusted either by reducing the emitter 
resistor, or by putting a resistor of a few tens of thousands 
of ohms in the base circuit of the emitter-follower. 

This last arrangement has the advantage of simplicity, 
but, unfortunately, it attenuates the level of the output 
signal and as a consequence broadens the bandwidth of 
the filter itself. 
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Transformer Drive for Switching Transistors 
By J. R. Dyke*, B.Sc. 


A need arose for switching a transistor via a transformer and in the development of such a circuit a 
number of problems arose. In this article the difficulties are detailed together with the theory that 
was developed to explain them and the solutions which were adopted. 


(Voir page 763 pour le résumé en francais: Zusammenfassung in deutscher Sprache auf Seite 770) 


eames the development of a piece of experimental 
apparatus, the need arose to switch a transistor, the 
emitter of which was ‘floating’ with respect to earth. A 
pulse rate of 4kc/s and on-time ratios (ratio of time on 
during one cycle to whole cycle time) from zero to as close 
as possible to one were in use. The only simple means of 
doing this was with a transformer, so the circuit shown in 
Fig. 1 was constructed in order to gauge the nature of 
the problem. V7: was switched with a rectangular wave- 
form of variable on-time ratio. Results were not encourag- 
ing; a typical secondary current waveform (measured 
across R;) is shown in Fig. 2. Four principal defects in the 
drive to VT: were noted. 


(1) The tops of the current pulses were sloping instead of 
being flat. 

(2) After being turned off, VT. was turned on again before 
the. start of the next genuine pulse by. a small spurious 
pulse. 

(3) At on-time ratios greater than about 0°85 the secon- 
dary current assumed the peculiar form shown in Fig. 
3. This phenomenon was christened ‘ double-pulsing °. 

(4) At still greater on-time ratios the amplitude of the 
pulses fell rapidly, there being of course no secondary 
current at all when the on-time ratio of the drive was 
1-0. 

The effects noted under (1) and (4) were expected, 
because of the finite magnetizing inductance of the trans- 
former, but the cause of the effects under (2) and especially 
(3) was not so obvious. 

Reversing one pair of transformer connexions, so that 
VT. was off when V7; was on, eliminated effects (2) and 
(3), but effect (4) was accentuated to such an extent that 
this mode of connexion was not developed any further. 

Fig. 4 shows the equivalent circuit of the driving 
arrangement, simplified by replacing the transformer with 
its magnetizing inductance. When the primary winding is 
excited, the voltage across the secondary is limited to Vie, 
the base-emitter voltage drop of the transistor, and a 
current i, will flow in the magnetizing inductance, given 
by: 


t 
in = [WV r0/L) dt = Vie (t/L) 


if Vie is assumed constant. 

When the primary winding is open-circuited, corre- 
sponding to V7; in Fig. 1 turning off, the current i; would 
flow through the load if the load could conduct in the 
reverse direction. When the load is a transistor, it cannot 
conduct in this direction at low voltages so a high reverse 
voltage would be expected to appear and remain until i, 
became zero, when the circuit would be quiescent. In prac- 
tice this was not observed. 

Fig. 5 shows a closer approximation to actual condi- 
tions, obtained by introducing the capacitance C, repre- 
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senting stray capacitance, transformer capacitance, and the 
effective input capacitance of the transistor. In this case 
i, can flow into C when the input is open-circuited, and 
will continue to do so until i, is zero. C will then discharge 
into the magnetizing inductance until it in turn is dis- 
charged. There is now a current equal to the initial value 





v7, 
V6/8R 








. Test citeuit 


Fig. 2 (eft). Typical secondary current waveform 
Fig. 3 (right). Secondary current waveform for on-time greater than 0-85 





} 
“oe 


he 


Fig. 4. Basic equivalent circuit 





of i, flowing in L, but in the reverse direction, as shown 
by the broken arrow. This current will now flow partly 
into C again but also, when the voltage across the capa- 
citance is sufficiently high, into the base-emitter junction 
of the transistor, turning it on again. 

This accounts for the spurious currents noted under 
(2); it was also found to account for the double-pulsing. 


Consider the behaviour of the circuit of Fig. 5 when a 
second input pulse is imposed soon after the end of the 
first. If the second pulse arrives just as the spurious current 
starts to flow, it will be increased at first by the instan- 
taneous value of this current, and the magnetizing current, 
instead of increasing from zero, will increase from — it. 
If it increases by the same amount as before, it will 
increase to zero and no spurious currents will flow when 
the second input pulse ends. The next pulse of current will 
not be boosted at all, and the initial value of magnetizing 
current will be zero, The final value will be i, and the 
double-pulse cycle will start again. 

This simple theory accounts for effects (2) and (3) and 
also suggests a method of preventing them occurring. If a 
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diode in series with a resistor were to be connected across 
the primary or secondary of the transformer so that it 
conducted when the base of the driven transistor was posi- 
tive some of the power stored in the transformer would 
be dissipated, and so the spurious currents reduced. It is 
shown below that by suitable choice of resistor these 
currents can be completely eliminated. Fig. 6 shows the 
equivalent circuit with these components added. 

Assume that the current in the inductor is i; on the first 
occasion that v becomes zero after the end of an input 
pulse (the actual value, it will transpire, is immaterial). It 
is shown in the Appendix that at time ¢ later, i: is given 
by: 


i, = i exp (— 1/28) cos V(1/LC — 1/4R°C%) + 


sin V(1/LC — 1/4R°C*)t 
2RE V(1/LC — 1/4R°C*) 


If there are to be no spurious currents tending to turn the 
transistor on again, and also no double-pulse effects, 1 
must not change sign again. 





by 











—s 


Fig. 6. Equivalent circuit with additional diode 





Thus since i; is constant and exp(— t/2RC) is always 
positive, the quantity in brackets must not change sign. 
Clearly if V(1/LC — 1/4R°C*) is real this condition will 
nut be satisfied. 


V(1/LC — 1/4R°C*) cannot be complex, so let it be 
equal to +j@ where @ is a real positive number or zero. 


Substituting this in equation (2), it can be shown that 
this meets the stipulated condition. 


Thus if R < 4 V(L/C) there will be no spurious currents 
and no double-pulse effects. 


Substituting R = 4 V(L/C) in equation (2) gives: 
i, = ihexp(— t/2LC) {1 + t/V(LO)} 
When R < 4V(L/C) equation (2) becomes: 
in = i exp (— 1/2RO){ cosh VO/4R’C? — 1/LC)t + 


sinh V(1/4R*C° — 1/LO)t 
2RC V(1/4R*C? — 1/LC) 





TABLE 1 
Effective Input Capacitances 





MEASURED VALUE OF C(pF) 





DRIVE TO:-— COLLECTOR 


CONNECTED TO 
LOAD 
10000—SsCX 
3000 | 


COLLECTOR 
DISCONNECTED 


8 000 
3 700 


~ y30/201P. | 
2 N6O1 | 


OA 10 (Diode) | 














2 700 
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It can be shown by graphical methods that equation (3) 
represents the most rapid decay of i, and so 4V(L/C) is 
the optimum value of R. 

To test these calculations, values of L and C were 
measured and a value was calculated for R. 


C proved to be almost entirely made up of the effective 
input capacitance of the driven transistor; Table 1 lists 
typical values, This capacitance is mainly due to stored 
charge in the transistor, and is effectively in series with the 
base spreading resistance. Because of this additional loss 
in the circuit it was anticipated that the calculated value 
for R would be lower than the actual optimum. This was 
borne out in practice, as a value slightly larger than that 
calculated was sufficient to eliminate the spurious currents 
and the double-pulse effect. 


The principal remaining defect was then the reduction 
in amplitude of pulses of large on-time ratio. 


_, ae 
ee 


Fig. 7. Circuit to allow increased V, 

















Fig. 8. Preferred driving arrangement 


If successive pulses are identical, in order that the 
current in the transformer does not become infinite the 
mean voltage across the output must be zero. With the 
notation of Fig. 5, if tf, is the on-time ratio, V; is the mean 
value of v when the transistor is on and —V; the mean 
value when it is off: 


Valo - V0 —_ tn) =0 


V; will be determined by the voltage drive requirements 
of the driven transistor, and V; must always be less than 
the base-emitter breakdown voltage of this transistor, so 
the limit on the on-time ratio of pulses which can be trans- 
mitted without serious attenuation is set by the para- 
meters of the driven transistor. 


If the on-time ratio of the pulses exceeds this limit 
breakdown of the base-emitter junction will occur, and the 
base drive current will fall until V» has the value indicated 
by equation (5). Because of the shape of the Vie — In 
characteristic of a transistor, this results in a very rapid 
decrease in drive current as the on-time ratio increases. 
The reason for the poor performance of the drive circuit 
with one pair of transformer connexions reversed is now 
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evident; when the output transistor is off R: is effectively 
across the primary, so V; is reduced to considerably less 
than the base-emitter breakdown voltage of the output 
transistor. 

To increase the maximum usable on-time ratio, the 
arrangement shown in Fig. 7 was tried, but no worthwhile 
improvement was obtained, as V, was increased by the for- 
ward voltage drop of a diode, and the effect of the resistor 
R and the collector breakdown voltage of the driver tran- 
sistor became significant. 

The preferred arrangement is shown in Fig. 8. A 1:1 
transformer ratio was found to be satisfactory, the mag- 
netizing inductance being chosen to give an acceptably flat 
top to the pulses. The value of the collector resistor for 
VT; is calculated to give the required drive current; the 
value of R will usually. need to be decided by experimental 
methods. The diode shown in series with R in Fig. 6 is 
not necessary in practice, as the value of R is sufficiently 
high for it to absorb very little of the drive current. 
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APPENDIX 
Since the diode is now forward biased, and the base- 
emitter junction of the transistor reverse biased, both may 


be neglected. 
. O= i, + C (dv/dt)+(v/R) = i+ LC @ix/ df) + 
L/R (dix /dt) 


i.e. : 
(dit / dt*)+(1/RC) (dit/dt)+(ix/ LC) = 0 
Taking Laplace transforms: 
pir’ +(1/ RC) pir’ +(1/LC) ix’ = ph+(l/RO As 
in? we —(? + RO) i 
p + (1/RC) p + (1/LC) 
(p + (1/2RC)) is 
~ (p + (/2ROV + {V(i/LC — 1/4R*C*)}? 
eo in/2RC 
(p + (1/2RC)P + {VG/LC — 1/4R*C*)}* 











whence: 


in = iiexp(— t/2RC) {c0s V(1/LC — 1/4R°C*)t + 


sin V(I/LC — 1/4R°C*)# 
2RC V(i/LC — 1/4R*C) 








An Improved Driving Circuit for a Diode 


Limiter 


Fig. 1 shows a simple form of diode limiter. The valve 
supplies r.f. current of varying amplitude to the tuned 
circuit load. When the voltage across the load reaches a 
value greater than the delay bias applied to the diode, the 
diode will pass current. In so doing it will momentarily 
shunt the tuned circuit and cause the voltage across it to 


be ‘ limited ’. 


pies supely 
(low impedance) 





A 
2s 


Fig. 1. Simple diode limiter 


Now the limiting introduced by this and similar arrange- 
ments is not always very good. Head and Mayo’ have 
pointed out that this is largely because of the ‘ pendulum’ 

effect of the circuit which will carry the voltage peaks 
above the point at which the diode starts to conduct. 

Expressed in another way, the diode introduces har- 
monics into the signal curent, but since the impedance of 
the tuned circuit to harmonic frequencies is normally small, 
such harmonics will not greatly affect the waveform of the 
voltage across it. 

The remedy suggested by Head and Mayo’ is to intro- 
duce a parallel circuit tuned to a harmonic of the signal 
frequency (either the 2°* or 3") in series with the diode 
as shown in Fig. 2. In this way they obtain a.m. suppres- 
sion of 50dB from a single diode, and the improvement 
over the normal arrangement is very great. 

It is suggested here that another way of obtaining the 
same result would be to replace the tuned circuit with an 
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Tuned to 
2™ or 3°¢ harmonic 


4 











aL 
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Limited 


output 
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Bias supply 
(low impedance) 


Fig. 2. The circuit of Head and Mayo 


Coupled circuit 
response 


f 2f ” 3f 


ginny 


Bias supply 
(low impedance) 





Limited 
Output 


Fig. 3. The suggested arrangement 


overcoupled pair, so designed that one peak of response 
occurs at the operating frequency and the other peak at or 
around that of the second or third harmonic, Such a 
circuit would present a relatively high impedance at the 
frequency of the selected harmonic and so would permit 
efficient limiting by the diode (Fig. 3). 

gp sereeyy 


Mayo. Combined Limiter and Discriminator. 
adio a. Ss, $s (1958). 


1. Elec- 
2. «» Mayo, C. G. British Patent Appl. 9568/57. 
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A Transistor Binary Digital Logic System 


By E. B. James*, B.A. 


A system of digital logic is described which uses as a basic unit a circuit consisting of two tran- 
sistors in a bistable arrangement, with a novel method of obtaining an output which indicates which 
of the two stable states the unit is in. 


By variation in the method of connexion into the logic system the unit can perform any of the stan- 
dard logical operations (e.g. AND, OR, NOT) on digital information supplied to its inputs and the result 


can be obtained at the output at any convenient time. 


The output of the unit can be fed directly 


through diodes to the inputs of other similar units and so a complete computing system can be built 
up using one type of unit only. 


(Voir page 763 pour le résumé en frangais: Zusammenfassung in deutscher Sprache auf Seite 770) 


the system to be described information is transferred 
from one point to another by voltage pulses of the type 
shown in Fig. 1. 

The time scale is divided into convenient intervals called 
digit times, and the presence of a voltage pulse in a given 
digit time is referred to as a ‘1’ in that digit time, while 
the absence of a pulse is referred to as a ‘0’ in that time. 

The voltage pulses are used to operate the units to be 
described through interconnecting systems of diodes which 
carry out the logical operations in the conventional 
manner. 


yaw ene — +6V 


Earth 


Fig. 1. Typical drive input pulse 





The Basic Logic Unit (See Fig. 2) 

The unit is a bistable binary employing two transistors. 
In operation, there are two stable states only, each with 
one transistor fully cut off. 


Consider the case in which transistor V7; is fully bot- 
tomed and V7; is cut off. Then at output A will appear 
any positive signal which may be applied to the drive 
input. At output B will appear — h.t., whatever positive 
signal is applied to the drive input. 


During the time in which there is no positive signal on 
the drive input (so that the emitters of both transistors are 
at earth), a positive pulse can be applied to input A, so 
that V7; is switched off and a regenerative process ensues 
which terminates with V7, switched on and V7; cut off. 
Let a positive pulse be applied to the drive input. This 
pulse will now appear at output B while output A remains 
at — ht. Thus the effect of putting a positive pulse on 
input A is to switch positive pulses applied to the drive 
input from output A to output B. 


Similarly, a positive pulse applied to input B will switch 
the circuit back to the original state with V7; on and V7: 
off. The positive pulses obtained from the outputs A 
and B can then be used as inputs to identical units (to 
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Fig. 2. Basic logic unit 
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Fig. 3. ‘OR’ circuit Fig. 4. Direct ‘AND’ circuit 


which the drive input is applied at a different time), and 
will switch these units from one stable state to the other. 


The logical operations are effectively carried out in the 
diode systems interconnecting the units. The types neces- 
sary to produce the basic logical operations are described 
below. 


The basic unit may be considered as a means of storing 
the result of the logical function which has been per- 
formed at its logical inputs, until a positive pulse is applied 
to the drive input to read out the stored information. 


Diope ‘or’ Circuit (See Fig. 3) ma 

This is the standard method of interconnecting units. 
The output of a group of diodes commoned together as 
shown in Fig. 3 realizes the logical sum of or function. 
The inputs of the diode circuit will be outputs of the 
standard units, the output of the or circuit will go directly 
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to a logical input of a standard unit. The number of 
diodes which can be placed in parallel and series depends 
on diode qualities. 


Diope ‘AND’ Circurr (See Fig. 4) 


This circuit accepts logical inputs from the standard 
units and combines them to produce an AND function with 
no delay suitable for feeding directly to the inputs of the 
standard unit. 


The outputs of several separate AND circuits can be 
commoned to a single logic input and so logical functions 











To basic unit input 








Fig. 5 *‘ AND-OR’ circuit 


of the form 
abc + def + ghi 


can be realized from the coincident pulses a, b, c, .. 
the inputs of the circuit as shown in Fig. 5. 


The Operation of the Basic Unit 

To demonstrate the logical operation of the unit, 
assume that the waveforms shown in Fig. 6 are available 
as drive inputs. 

The time in which the positive pulse occurs in wave- 
form 1, will be called digit time 1, and similarly for the 
other waveforms. There is thus a pulse on each waveform 
every 4 digit times; the cycle repeats every 4 digit times. 
A set of consecutive digits 1, 2, 3, 4, will be referred 
to as a cycle time. 


Referring to Fig. 2, a pulse positive with respect to 
earth on output A or B in a given digit time is an output 
‘1° in that digit time. The absence of a pulse (i.e. so 
that the output remains at or below earth throughout a 
digit time) is a ‘0’ in that digit time. 

OPERATION OF THE UNIT AS A STATICIZOR 


A staticizor is a unit with two inputs Go and stop. A 
pulse on the Go input makes it emit pulses (as applied to 
the drive input) until a pulse is applied to the srop input. 
(Refer to Fig. 2.) 


Let waveform 3 be applied to the drive input. Then 
a pulse applied in digit time 1 to logic input B ensures 
that V7; is on and V7; off. Thus in digit time 3 of the 
cycle, the pulse applied as waveform 3 on the drive input 
will appear at output A giving a ‘1° at that output while 
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output B will be at —h.t. during digit time 3, i.e. it will give 
out a ‘0’ at digit time 3. In the absence of any further input 
to logic inputs A or B, output A will give out a ‘1° during 
digit time 3 of every succeeding cycle. Meanwhile output 
B gives ‘0’ in every succeeding digit time. 

If a pulse is applied to logic input A in digit time | of 
an ensuing cycle, the ‘1’ in digit time 3 of every succeed- 
ing cycle will be switched to output B while the output 
of A will become ‘0’. 


Waveform 

















Digit time 





Cycle time 











Fig. 6. Input waveforms 


OPERATION OF THE UNIT AS A LOGICAL ‘OR’ 


Let waveform 3 be applied permanently to the drive 
input, and waveform 4 to the logic input A. The pulse 
thus applied to the logic input A in digit time 4 will be 
called the reset pulse. To logic input B are applied 
through a diode or circuit all the lines on which the 
operation or is to be carried out (Fig. 3). 


At the beginning of every word time transistor V7; 
is off and V7: is on, due to the reset pulse on input A 
in digit time 4 of the preceding cycle. 


If no pulse occurs on any of the input B lines at digit 
time 1 or 2 then V7; remains off and V7: on. Therefore, 
at digit time 3 of the same word time there is no pulse 
on output A, ie. a ‘0’ is given out. 


However, if one or more pulses appear on any of the 
logic lines connected to input B in digit time 1 or 2, 
VT; will be switched off and V7; on; and at digit time 3 
a ‘1° will appear at output A. The result of the or opera- 
tion is thus transmitted to output B in digit time 3. The 
unit is then reset in digit time 4 ready for the next cycle 
of operation. 


OPERATION OF THE UNIT AS A LOGICAL ‘ NOT’ 
(Complement or Invert) 


Inputs are applied as for the or operation, but output 
B is selected. 


In any digit time in which the drive input is pulsed, 
output B carries the inverse of output 1. Output B then 
presents the result of the logical operation Nor, or, if one 
input only is connected to input B, the result of logical 
operation ‘ complement ’. 


OPERATION OF THE UNIT AS A LOGICAL ‘ AND’ 


The complement of the output A from every unit is 
available on output B. So if the outputs B from a set of 
units § are taken to another unit connected as for the or 
operation, the output B of this unit will present the result 
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The basic symbol : 


Logic input | 
Logic input 2 


Drive input 


The number in the circle indicates the 
digit time in which the unit is pulsed. 
This device is also used on either of the 
logic inputs. 


means that logic input | 
eg. is pulsed every third digit 
time in every cycle. 


means that the lines are commoned 
together through diodes and the puises 
travel in the direction shown. 





Fig. 7. Logic symbols 


of the logical operation AND carried out on the direct 
(A) outputs of the set S. 


Timing Arrangements in a System 
In the above description, the units accept pulses in 
times 1 or 2 and give out pulses in time 3. 


By applying to the drive input waveform 1, i.e. a pulse 
in digit time | and applying the reset pulse where appro- 
priate in time 2, units can be made to accept inputs in 
time 3 and give out pulses in time 1. A two-phase 
system can be built up in this way. with alternate units in 
the system accepting pulses in times 1 (2-phase units) and 
3 (8-phase units). An «-phase unit will then feed a £- 
phase unit and vice versa. 


However, much more complex timing systems than this 
are possible. The controlling restrictions are: 


(1) No unit must be presented with pulses on the 
logical inputs during digit times in which a pulse 
is applied to the drive input. 

(2) The two logical inputs of a basic unit must not be 
pulsed simultaneously. 


As long as these restrictions are borne in mind it is 
possible to arrange for units to give out and receive pulses 
in any digit time. It is not necessary to confine the units 
to a four digit cycle or word time. An n-digit cycle word 
may be used in which the drive input is applied in digit 
time n-1 and reset in digit time nm. The unit can then 
receive logical inputs in any of the digit times 1 to n-2. 
By suitable timing a single unit can then be made to carry 


Fig. 8. Examples of computing assemblies 


The circuit on the left accepts inputs in time 1 of each 
cycle and gives an output in time of each cycle. An 
output pulse appears for every second input pulse 
The circuit on the right accepts an input at time 1 in a 
cycle. On the output appears only the first of any sequence 
of consecutive input pulses. Note here that a logic input is 
used as a drive input, which is permitted subject to certain 
loading restrictions. 


Input from previous 


stage in time | input in time | 
— 





Inverse of input 
from previous stage 








Output in time 2 
inverse output in time 2 
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Fig. 9. A practical circuit 
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Output 2 4 


Fig. 10. Four beat cycle pulse generator 


out a logical operation much more complex than OR, AND 
or NOT, on its logical inputs. 


Fig. 7 shows the logic symbols and Fig. 8 shows how 
some basic computing assemblies can be built up from the 
circuits described. 


A Practical Circuit Design 

Fig. 9 shows a practical design for the basic circuit 
using Mullard OC76 transistors and Mullard OAS diodes. 
Worst case design techniques are employed, ensuring 
reliable operation with +5 per cent tolerance on all 
resistor values and + 10 per cent on power supplies for 
an ambient temperature up to 45°C. 


Operation is satisfactory at pulse repetition rates rang- 
ing from zero to 5O0kc/s. Each output may be connected 
through diode circuits as described to 20 other inputs to 
similar units. 


Fig. 10 shows a simple means of deriving the 4-pulse 
cycle required for the operation of the system. It con- 
sists of two more powerful versions of the basic circuit 
interconnected in such a way that the four outputs 1, 2, 3, 
4, provide the waveforms 1, 2, 3, 4 of Fig. 6. The circuit 
is self-starting and the two-phase inputs required can be 
simply obtained by chopping and squaring the rectified 
Outputs from a centre-tapped transformer, the primary of 
which is fed with a sine wave of the required frequency. 


Conclusions 

A simple basic circuit for a new computing system has 
been presented, which compares very favourably with 
those already in use concerning tolerance on component 
parts and supplies. Present applications are to low speed 
control circuits, where the accent is on reliability and 
tolerance to industrial conditions. It appears probable 
that the circuit can be developed to operate at the pulse- 
repetition rates now becoming practicable for other high 
speed computing systems. 
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Short News Items 


An International Television Conference 
is to be organized by the Electronics and 
Communications Section of the Institu- 
tion of Electrical Engineers in association 
with the Television Society, and is to be 
held at the Institution building at Savoy 
Place, London, W.C.2, on 31 May to 7 
June, 1962. The Conference will follow 
shortly after the 25th anniversary of the 
start of public television by the British 
Broadcasting Corporation and will also 
mark an interval of ten years since the 
last Television Conference held by the 
Institution. The period chosen for the 
Conference will overlap the last three 
days of the International Instruments, 
Electronics and Automation Exhibition 
at Olympia. The submission of papers for 
consideration is invited and further in- 
formation may be obtained from the 
Secretary, The Institution of Electrical 
Engineers, Savoy Place, London, W.C.2. 


The L.M. Ericsson Company of 
Sweden and Marconi’s Wireless Tele- 
graph Company Limited of England have 
together formed a new company in 
Nigeria, to be known as the Nigerian 
Telecommunications Corporation. The 
purpose of the new Corporation is 
threefold; to provide an ‘on-the-spot’ 
organization which can deal rapidly and 
efficiently with all aspects of telecom- 
munication requirements; to promote the 
expansion of technical education in 
Nigeria, and to introduce local assembly 
of some types of telecommunication 
units rather than import them already 
assembled. The L.M. Ericsson Company 
will undertake the planning, installation 
and maintenance of all categories of 
telecommunications equipment, includ- 
ing nation-wide systems. The Marconi 
Company is at present responsible for the 
maintenance of much of the Nigerian 
Federation telecommunications network. 
In 1956, under contract from the De- 
partment of Posts and Telegraphs, the 
Company set up a Telecommunication 
School at Oshodi, Lagos, in which 217 
students are currently under training on 
four-year courses. 


Cossor Radar and Electronics Ltd are 
supplying five aerials and associated 
synchronization equipment for use by the 
War Office at Trials Establishment, 
Guided Weapons, Royal Artillery, on the 
coast of Anglesey. The equipment con- 
sists of five helical aerials, together with 
equipment for slaving these to the bear- 
ing and elevation read-out from a master 
tracking equipment. Two of the five 
aerials are for use with dual purpose 
transmitters in the 100Mc/s region. Of 
these, one is kept in a ‘stand by” con- 
dition. Signals transmitted from the other 
aerial interrogate equipment carried by 
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the airborne missiles, and the reply signal 
is received in the 200Mc/s region by a 
third aerial. The remaining two aerials 
operate in the 400Mc/s region, and 
receive other telemetered information 
from missiles in flight. The equipment 
was designed and manufactured by Cossor 
Radar and Electronics Ltd, Harlow, 
Essex, under contract to the Ministry of 
Aviation, who acted as design authority 
throughout. 


The Plessey Company Limited 
announces that it has granted an exclu- 
sive licence to the Centralab Division of 
Globe Union Inc. of U.S.A. to manufac- 
ture, sell and use in the U.S.A. moulded 
track potentiometers made to Plessey 
designs. In addition to the exclusive 
facilities in the U.S.A. the Centralab 
Corporation has also been granted a non- 
exclusive licence to make, use and sell 
these potentiometers in Canada, and Cen- 
tral and South America. Initial period of 
the agreements is 10 years. The track of 
this type of potentiometer consists of a 
phenolic moulding loaded with care- 
fully controlled portions of conducting 
carbon filler, resulting in a long life and 
low electrical noise factor. 


The Nuffield Talking Book Library 
for the Blind is appealing for volunteers 
for its expanding library service. The 
equipment provided for the blind person 
consists of a record player modified for 
easy operation, or a simple reproducing 
machine for tape recordings housed in a 
specially designed cassette. Volunteers 
would be asked to install the machine in 
the blind users’ home and to service or 
repair them when faults develop with 
spares provided by the Library. Circuit 
diagrams, guidance notes and technical 
data are supplied by the Library and the 
demands made on the volunteers do not 
exceed one evening’s work in about two 
months. Volunteers are asked to write in 
the first instance to: Mr. D. Finlay- 
Maxwell, Hon. Organizer of Servicing 
Volunteers, c/o Messrs. John Gladstone 
& Co. Ltd, Galashiels, Scotland. 


The Television Society is organizing a 
further Refresher Course on Colour Tele- 
vision in 1962 on Mondays 1, 8 and 15 
January and Fridays 5, 12 and 19 Janu- 
ary. The meetings will be held at the 
London School of Hygiene and Tropical 
Medicine, Keppel Street, London, W.C.1, 
commencing at 6.45 p.m., when the lec- 
turers will again be Mr. S. N. Watson, 
BBC Designs Department and Mr. G. B. 
Townsend and Mr. P. Carnt of the GEC 
Hirst Research Centre. The enrolment fee 
is one guinea for members of The Tele- 
vision Society and two guineas for non- 
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members. Enrolment forms can be ob- 
tained on application to The Television 
Society, 166 Shaftesbury Avenue, Lon- 
don, W.C.2. 


Sir Willis Jackson, F.R.S., who since 
1953 has been Director of Research 
and Education of Associated Electrical 
Industries (Manchester) Ltd, formerly 
Metropolitan-Vickers Electrical Co. Ltd, 
relinquished his appointment on 30 Sep- 
tember to return to academic life as 
Professor of Electrical Engineering at 
Imperial College, University of London. 
Dr. J. M. Dodds has been appointed 
Director of the AEI Research Labora- 
tory, Manchester. 


A Conference on ‘ The Importance of 
Electricity in the Control of Aircraft’ 
is to be held in London on 26 to 28 
February 1962. The Conference has been 
organized by a Joint Committee of The 
Institution of Electrical Engineers and 
the Royal Aeronautical Society, which 
was formed in 1960 with the object of 
promoting joint meetings and the dis- 
cussion of matters of interest common 
to both bodies. It is anticipated that 
about 30 to 40 papers will be presented 
and that the subject matter will be suffi- 
ciently wide to interest aircraft and 
equipment designers and specialists in 
all fields of aircraft electrical and elec- 
tronic development. The emphasis will 
be on system design and methods of 
achieving the required reliability for 
these systems, this being one of the major 
problems facing the aircraft electrical 
industry. 

Further details may be obtained on 
application to the Secretary of The 
Institution of Electrical Engineers, Savoy 
Place; London, W.C.2. 


Ampex Great Britain Limited, which is 
responsible for the sales of Ampex 
equipment in Great Britain are now 
located in new premises at 72 Berkeley 
Avenue, Reading; telephone Reading 
55341, Telex 84146. Hitherto, the Com- 
pany has shared premises at Reading 
with its sister manufacturing company, 
Ampex Electronics Limited, which will 
continue to occupy the premises at Ark- 
wright Road. 


The BBC announces that the new 
v.h.f. sound broadcasting station for the 
Channel Islands was brought into ser- 
vice on 16 October. It is located on the 
same site as the BBC's television station 
at Les Platons, Jersey, and is one of the 
twenty-one new v.h.f. stations so far 
approved for extending the coverage of 
the v.hf. sound service to over 99 per 
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cent of the population of the United 
Kingdom. Les Platons will receive its 
programme from the mainland by radio 
from the BBC’s v.h.f. stations at North 
Hessary Tor or Rowbridge and will 
transmit the West of England Home Ser- 
vice on 97-1Me/s, the Light Programme 
on 91-}Me/s, and the Third Programme 
with Network Three on 94-45Mc/s. 


The Bristol College of Science and 
Technology is to hold a symposium on 
the analysis of errors in analogue com- 
putation on 7 December 1961 under the 
direction of Dr. R. Vicknevetsky (Direc- 
tor of the P.A.C.E. European Computa- 
tion Centre). 


The Marconi International Marine 
Communication Co. Ltd, announces that 
an order has been placed with the Fair- 
mile Construction Co. Ltd, for the build- 
ing of a new research and demonstration 
vessel which, when completed, will re- 
place the present Elettra Il. The new 
vessel will be approximately 82ft in 
length, with a beam of 20ft and will be 
propelled by twin Gardner 6-cylinder 
engines, with control from the steering 
position. She will be built at Fairmile’s 
Berwick-on-Tweed yard and is scheduled 
for delivery in the spring of 1962. 


The Carl Zeiss Foundation of Ober- 
kocken, W. Germany, have now de- 
veloped electron beam machines for the 
cutting, welding or drilling of a variety 
of materials including hard metals and 
jewels. 

The process enables materials such as 
zirconium and tungsten to be treated. 
The electron beam has an energy density 
of 500MW/cm’, so finely is it controlled 
that it will melt a sharply defined spot 
of 003mm diameter, which makes it par- 
ticularly suitable for drilling jewelled 
bearings foredelicate instruments. 

British agents for the Carl Zeiss 
Foundation are Degenhardt & Co. Ltd, 
6 Cavendish Square, London, W.1. 


Associated Electrical Industries’ Export 
Company has successfully negotiated a 
contract worth £44M to supply the 
Republic of Indonesia with telephone 
cable which will be manufactured by 
Telephone Cables Ltd, of Dagenham, an 
AEI subsidiary owned jointly with En- 
field Cables Ltd. The cable will be of the 
paper insulated underground and plastic 
insulated underground type and delivery 
will take place over a period of five 
years. 


The 8th National Symposium on Reli- 
ability and Quality Control in Electronics 
will be held at the Statler Hilton Hotel, 
Washington, D.C., U.S.A. on 9 to I] 
January 1962. The Symposium is 
organized jointly by the American 
Society for Quality Control, The Insti- 
tute of -Radio Engineers, Inc., the 
American Institute of Electrical Engin- 
eers and the Electronic Industries Asso- 
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ciation. Further information for those 
proposing to attend the Symposium can 
be obtained from R. Brewer (Area 
Chairman for the U.K. 8th National 
Symposium on Reliability and Quality 
Control), Hirst Research Centre, The 
General Electric Co. Ltd, Wembley, 
Middlesex. 


The Council for Scientific and Indus- 
trial Research has now been re-formed 
and among the five new members 
appointed by Lord Hailsham, the 
Minister for Science, is Mr. L. H. Bed- 
ford, Director of Engineering, Guided 
Weapons Division, English Electric 
Aviation Ltd. Among the members who 
have completed their five-year term of 
office and retired on 30 September is 
Sir Willis Jackson, F.R.S. 


Ultra Electronics Ltd announce the 
formation of a new telecommunications 
division with laboratory and model shop 
facilities at their works at Western 
Avenue, London. In addition the division 
will have at its disposal the facilities of 
W.S. Electronics Ltd, manufacturers of 
v-h.f./u.h-f. communications, whose 
laboratosies are being greatly expanded 
and re-equipped and Trix Electronics 
Ltd, manufacturers of audio and asso- 
ciated equipment. 


Racal Engineering of Western Road, 
Bracknell, Berkshire, have changed their 
name as from 1 October to Racal Elec- 
tronics Ltd. 


Aircraft Marine Products (Great 
Britain) Ltd, manufacturers of solderless 
terminals and connectors, have opened 
a new factory with a floor area of 
60 000ft? at the Industrial Estate, Port 
Glasgow, Scotland. A new factory for 
Société AMP de France has also been 
opened at Pourtoise and another in 
Holland is expected to be compieted 
early next year. 


Kew Observatory has installed a new 
electronic recording unit to register 
radiation from the sun and sky, daylight 
intensity and diffused radiation. The unit 
was constructed by Lintronics Limited 
and incorporates a Honeywell multi- 
point recorder. A series of low level 
signals from transducers ranging from 
—1°5 to +5mV are fed to the recorder 
at the rate of twelve per minute. Each 
signal is registered on the recorder and 
converted through a digitizer for visual 
displays and punched on to paper tape. 
The Honeywell recorder unit records for 
three days without attention and is 
equipped with a 24-hour digital clock 
that records the time prior to each 
minute of measurement. The tape will be 
fed into a computer to calculate hourly 
and daily mean values of the quantities 
measured. Eventually it is planned to 
record temperatures, etc. 


Precious Metal Depositors Ltd have 
now moved into their new factory at 
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Broad Lane, Coventry. The new factory, 
which was officially opened by Sir Miles 
Thomas, provides modern facilities for 
precious metal plating and particularly 
for gold and silver deposition on printed 
circuits, relay and switch contacts etc. 


The English Electric Co. Ltd announces 
the following changes on the Boards of 
its subsidiary companies: Marconi’s Wire- 
less Telegraph Co. Ltd—the Hon. 
George Nelson has been appointed 
Chairman. He succeeds Lord Nelson of 
Stafford who remains a Director of the 
company. Sir Gordon Radley has been 
appointed Deputy Chairman. 

Marconi Instruments Ltd—Sir Gordon 
Radley has been appointed Chairman, 
succeeding Lord Nelson of Stafford, and 
Mr. F. N. Sutherland has been appointed 
Deputy Chairman. Lord Nelson, the 
Hon. George Nelson and Mr. P. 
Horsfall retire from the Board. Dr. E. 
Eastwood has been elected a Director. 

English Electric Valve Co. Ltd—Sir 
Gordon Radley has been appointed 
Chairman succeeding Lord Nelson of 
Stafford and Mr. P. L. de Lazzlo has 
been appointed Deputy Chairman. Lord 
Nelson, the Hon. George Nelson and 
Mr. P. Horsfall retire from the Board. 

The Marconi International Marine 
Communication Co. Ltd announces that 
Lord Nelson of Stafford has retired 
from the Board of Directors and has 
been succeeded as Chairman by Sir 
Gordon Radley. The Hon. George 
Nelson has relinquished the position of 
Deputy Chairman but remains a mem- 
ber of the Board. Mr. R. Ferguson will 
retire from the position of Managing 
Director at the end of 1961 but will 
retain his seat on the Board. Mr. D. P. 
Furneaux, the General Manager, has 
been elected a Director and appointed 
Managing Director Designate. He will 
take up his duties as Managing Director 
on 1 January 1962. 


Polarized protons are produced by a 
device which has been installed on the 
50MeV proton linear accelerator at the 
Rutherford High Energy Laboratory of 
the National Institute for Research in 
Nuclear Science, Harwell, and has been 
in successful operation since February 
this year. It provides a beam of protons 
which are 32 per cent polarized at an 
average intensity of 3 x 10° protons per 
second. A polarized beam is one in 
which the pretons are spinning pre- 
dominantly in a fixed direction relative 
to their direction of motion. Nuclear 
forces are known to be spin dependent, 
and because of this, if the beam of par- 
ticles is polarized it enables a greater 
range of experiments to be performed, 
and consequently more detailed infor- 
mation can be obtained about the par- 
ticle interactions. The successful develop- 
ment of this source is therefore of con- 
siderable importance. Although several 
other laboratories are known to be work- 
ing on similar projects, it is believed 
that this is the first source to be in- 
stalled on a large accelerator and to 
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produce a beam of protons of sufficient 
intensity to be useful for nuclear 
experiments. 


The BBC v.h.f. sound broadcasting 
station at Londonderry, which is on the 
same site as the BBC’s television station 
at Sherriffs Mountain, was brought into 
service on 23 October. This is one of 
the twenty-one new v.h_-f. satellite stations 
so far approved for extending the cover- 
age of the v.h.f. sound service to over 
99 per cent of the population of the 
United Kingdom. 

Londonderry radiates the Northern 
Ireland Home Service on 92-7Mc/s, the 
Light Programme on 88-3M/cs, and the 
Third Programme together with Net- 
work Three on 90°55Mc/s. The signals 
are horizontally polarized and are fed 
by Post Office cable from a special 
receiving site at Glenderowen where they 
are received by radio from the BBC’s 
v.h.f. station at Divis. 


A 20-line electronic telephone exchange 
is to be installed by Pye Telecommunica- 
tions Ltd for the British Transport Dock 
Department in their grain silo at Hull. 

The exehange is to be installed in a 
location where high dust levels make 
electronic switching particularly suitable. 
Special T.M.C. heavy-duty telephones 
will also be used in the silo to minimize 
the effect of dust. 


Elliott-Automation Ltd announces that 
a ‘Special Computer Division’ has been 
formed within the Data Processing 
Group of Elliott Bros. (London) Ltd. 
This new division will specialize in the 
problems associated with the ‘on-line’ 
application of digital computers to con- 
tinuous operations. 

The Division is at present engaged 
upon the development of an experimental 
air traffic control system, an advanced 
airline seat reservation system and the 
control and switching of telegraph com- 
munications networks. 


Associated Television Ltd have now 
brought ‘Studio A,” the third studio at 
their television centre at Borehamwood, 
into operation. Measuring 80ft x 80ft 
this studio is slightly smaller than the 
already functioning studios ‘C’ and 
*‘D’ but it nevertheless provides the 
same facilities and includes more re- 
cently developed equipment, including a 
fully transistorized 34 channel sound 
mixer which has been manufactured by 
Pye Ltd. When completed the television 
centre will have four large studios in 
operation. 


The two-tone radiotelephony alarm 
signal generator now being fitted in many 
British fishing vessels and small craft 
by the Marconi International Marine 
Communication Co. Ltd, has been type- 
approved by the British General Post 
Office and fulfils all the requirements 
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of the C.CILR. (International Radio 
Consultative Committee) recommenda- 
tions. Although there will be some delay 
before all the authorities concerned 
bring appropriate regulations into force, 
the British Ministry of Transport has 
already made a strong recommendation 
that all United Kingdom ships carrying 
radiotelephony apparatus should be 
fitted with alarm generating equipment 
by 1 January 1962. Marconi Marine’s 
alarm generator has been designed for 
speed and simplicity in operation: the 
operator starts up the associated trans- 
mitter, tuned to the international radio- 
telephone distress frequency of 2182kc/s, 
switches on the alarm generator with 
the telephone handset clipped on to it, 
and pulls the alarm knob. The two-tone 
signal—alternating tones of 1 300c/s and 
2 200c/s, each tone lasting for 250msec 
—is transmitted for approximately 30 to 
60sec and the verbal distress message 


can then be transmitted by simply dis- 
engaging the handset and speaking into 
it. 


The British Standards Institution has 
announced that Mr. Geoffrey Cunliffe, 
Managing Director of Norcras Ltd, was 
elected president of the B.S.I. in suc- 
cession to Mr. R. E. Huffam, at the 
annual general meeting on 27 Septem- 
ber. Mr. Huffam who had served as 
president for three years was elected a 
deputy president. 


‘Electron Miscroscopy’, the first 
scientific film made by the AEI Film 
Unit, was one of the only two British 
films to gain a Certificate of Merit at 
the 15th Congress of the International 
Scientific Film Association held in 
Rabat, Morocco in September. Earlier 
this year the film received four awards 
at the International Industrial Film 
Festival in Turin. 

: 





Meetings this 


BRITISH INSTITUTION OF 
RADIO ENGINEERS 


All meetings will be held at the London School 
of Hygiene and Tropical Medicine, Keppel Street, 
Gower Street, London, W.C.1. 
Education and Training Commitee 

1 November. Time: 6 p.m. 
The Teaching of the Sheaay of Tran- 
Semiconducting Devices. 


Date: 

Lecture: 
sistors = other 

By: M. R. Gavin. 


Date: 8 November. 
Lecture: Electronics in Chromatography. 
By: E. L. Gregory and E. A. Piper. 
Radar Group 

Date: 15 November. Time: 6p 
Lecture: Infra-Red Applications in Navigation. 
By: C. M. Cade. 

Computer Group 
Date: 22 November. Time: 6 p.m. 
Symposium: Adaptive Optimizing Control. 


Electro-A: 

Date: 29 November. Time: 6 p.m. 
Lecture: An Experimental Assessment of Loud- 

speaker Performance. 
By: R. Yor 

Section 

10 November. Time: 7 p.m. 
Portsmouth College of Technology. 
Noise Micro- 


Date: 

Held at: 

Lecture: Recent Advances in Low 
wave Valves. 

By: D. G. Liely. 

Date: 28 November Time: 7 p.m. 

Held at: Farnborough Technical College. 

Lecture: Data Acquisition Systems. 

By: K. L. Smith. 


INSTITUTION OF 
ELECTRICAL ENGINEERS 


All meetings will be held at Savoy Place, com- 
mencing at 5.30 p.m. unless otherwise stated. 
LE.E. and R.Ae.S. London Joint Group 

Date: 1 November. Time: 6 p.m. 
Lecture: Generation of Power in Satellites. 
By: H. J. H. Sketch. 

Ordinary Meeting 
Date: 2 November. Time: 6 p.m. 
Lecture: Acoustics and the Electrical Engineer. 
By: T. Somerville. 

Medical Electronics Discussion Group 
Date: 3 November. Time: 6 p.m. 
Lecture: Discussion on Information Theory in 

Relation to Biolcgy. 

: Professor D. M. 


: The General Problems of F.M. Multi- 
Channel Communications. 
By: R. G. Medhurst. 
Date: 15 November. 
Lecture: The Performance of Transistor Portable 
Receivers. 


Date: 


Month 


29 November. 
Lecture: Recent Developments in Semiconductor 
Devices and their Applications. 
By: E. Wolfendale 
Measurement 
Date: 10 November 
Lecture: Non-destructive 
Engineering. 
Date: 14 November. 
Lecture: Tracking in Insulation. 


: The Precision Required in the Calibra- 
me, of Industrial Instruments. 


Design and Performance of High- 
and Low-Voltage Terminal Boxes 
Informal 


Meeting 
Date: 20 November 
Lecture: Discussion on Electrical Accidents and 
their Causes. 
By: S. J. Emerson. 
Supply Section 
Date: 22 November. 
Lecture: Electronic Analogue Computer Simula- 
tion of Multi-Machine Power System Networks. 
By: A. S. Aldred. 
Lecture: Analysis of Overall Stability of Multi- 
Machine Power System. 
By: J. Miles. 


SOCIETY OF 
INSTRUMENT TECHNOLOGY 
All meetings will be held at Mansion House, 26 
Portland Place, London, W.1, and, unless other- 
wise stated, at 6.30 p.m. for 7 p.m. 
Control Section 


Date: 6 November. 

Lecture: Semiconductor Diodes and Rectifiers in 
Control Engineering. 

By: P. R. Wyman 

Lecture : GD. Bergman in Control Engineering. 


By: Dr. G 
Processing Section 
Date: 16 A 
Lecture: — Techniques for the Study of Sea 
we De Raw Motion and Similar Processes 
se and Miss D. B. Cation. 
ee Pa No 


Lecture: ie Plant Analysis by Electro- 
omiow Methods 
By: Rodger. 


TELEVISION SOCIETY 
All meetings will be held at the Cinematograph 
Exhibitors’ Association, 164 Shaftesbury Avenue, 
W.C.2, and commence at 7 p.m. 
Date: 9 November 
Lecture: The Colorimetric Requisemente of 
Monochrome Television Phosphors 

By: C. G. A. Hill. 

: 24 November. 
Lecture: Factors Influencing the Choice of 


System 
By: A. Cormack, G. J. Huat, R. P. Gabriel, 
. E. Billham. 
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LETTERS TO THE EDITOR 


(We do not hold ourselves responsible for the opinions of our correspondents) 


The Theory of Negative-Feedback 
Voltage Amplifiers 


Dear Sir,—I have read Dr. Vincent's 
article “The Theory of Negative-Feed- 
back Voltage Amplifiers” which appeared 
on pages 442-444 of the July issue and 
am of the opinion that the gain a is 
wrongly defined. In connexion with his 
Fig. 2, Dr. Vincent defines a as the gain 
from P to O with O connected to the 
dummy load at F’ but, according to the 
equation at the top of page 443, a is the 
gain from P to O with the feedback loop 
closed and the input voltage impressed. 
If a is defined according to this equation 
then Dr. Vincent’s equation (2) yields 
correct results but the definition given in 
connexion with Fig. 2 leads to incorrect 
results as can be demonstrated by apply- 
ing Dr. Vincent’s method to the simple 
cathode-follower represented in our Fig. 
2. 

If, for the ‘ anode-cathode-follower’ 
of Dr. Vincent’s Fig. 4, a is taken as the 
gain from P to O with the feedback loop 
closed one obtains (in the absence of 


Ry) 
ee (1/R,g,—-R,’8) 0 + 1/R,g,+1/#,)-* 


which, substituted in Dr. Vincent’s equa- 
tion (2) together with his expressions for 
y and #, gives the correct result for the 
overall gain, thus: 


a 
B 1+ af 


2 R,(g,4,R, — 





Similarly, if our equation (1) is sub- 
stituted in Dr. Vincent’s equation (3) the 
correct expression for the amplifier out- 
put impedance is obtained, thus: 


= {| g,+1/r,+ —— 
Zor ( : yee eT Ty 


An alternative approach to that given 
by Dr. Vincent is obtained if the feed- 
back loop is opened at P rather than at 
F as indicated in our Fig. }. The ampli- 
fier input impedance at P must be 
infinitely large. This is always possible if 
the loop is opened at the grid terminal 
of the first valve of the amplifier 


Fig. 1. Alternative a wy) with feedback 
o at 
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‘behind’ the interelectrode capacitances. 


With vy, = 0 we define 
S=y/y 5; 

and with v,; = 0 
@=VolVp ; 


Y= Vp / V4 


Ba = v,'/v¥, 

































































Fig. 2. Simple cathode-follower 


so that, by the principle of superposition, 
Vo = $y, + av, 


vp = Yu, + Rav, 


rIR,) 
» (RL +R,+R,R,/R,) (+e, +7,0+R,/R,)+8,4,R,Ry 


When the connexion at P is restored, 
Vp =v, and equation (5) gives 


which, substituted in equation (4) gives 
the overall gain of the amplifier as 


ay 
1 — Ba 


As an example in the use of (6), con- 
sider the cathode-follower of our Fig. 2. 
Let »y be sinusoidal with a frequency 
for which R, is fully decoupled by C, 
and let g» and g, represent the valve 
transconductance and anode conductance 
respectively. Using conductances, we 
have 


Voly = 8 + 


é= Gg/ (84+ Go+G,) 
@ = gm /(g.+Go+G,) 
Y= (@.+G,)/(g.+Go+G,) 
Ba = —8m/(g.+ Got Gy) 
hence, by equation (6), 
&m+G, 
Pore ert 


which I have been unable to obtain by 
Dr. Vincent’s method according to his 
definition of a. 


Yours faithfully, 
S. R. DEarDs, 


The College of Aeronautics, 
Cranfield, Bucks. 


vo/y = 


The Author Replies: 


Dear Sir,—The definition of a used 
in the article is correct and is, of course, 
the same as the corresponding gain with 
the feedback loop closed, provided that 
the conditions which are stated in the 
first paragraph of the article are applic- 
able, as they usually are. The require- 
ment is to reduce the problem to one of 
an open loop, which may then be calcu- 
lated in a straightforward manner. This 
may be achieved by the fiction of open- 
ing the loop ‘ behind’ the interelectrode 
capacitance of the first valve, as sug- 
gested by Mr. Deards, or by the use of 
a dummy load in place of the loading 
due to the actual attenuator, for purposes 
of calculation or measurement, as 
suggested in the article. The use of such 
a dummy load obviously ignores the 
effect of any transfer of signal from the 
input of the amplifier to the output 
terminals in the ‘wrong’ direction 
through the attenuator and any conse- 
quent variation of the effective imped- 
ance presented by the attenuator to the 
output terminals with changes of condi- 
tions at the input end. The necessary 
condition for the use of the method of 
the article, as stated in the first para- 
graph, is that it should be possible to do 
this. It is in fact possible, with negligible 
error, in most practical cases, and this 
greatly simplifies the problem. 


The accuracy of the assumption used, 
in a typical case, is well shown by refer- 
ence to Mr. Deards’ equation (1). In this. 
he obtains a factor (1/R,g, — R,’2,), 
instead of the original factor —R,’g,. 
The actual values of the quantities con- 
cerned in the anode-cathode follower 
circuit described’ are approximately :— 


R, = 33k2 R,’= 8°9k2 
g, =20mA/V_g, = 15mA/V 
The error is therefore of the order of 


1 part in 90 000, which is quite negligible, 
even for a precision pulse-handling cir- 
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cuit such as the anode-cathode follower. 
In general, the higher the precision 
required in the overall gain, the greater 
will be the forward gain used in the 
loop. Consequently, the relative import- 
ance of Mr. Deards’ term 8, which, of 
course, represents direct coupling be- 
tween the input terminals and the output 
terminals in the ‘wrong’ direction 
through the attenuator, will be corre- 
spondingly less. 

The example shown by Mr. Deards in 
his Fig. 2 infringes the conditions of the 
first paragraph of the article, if the 
resistance R, is low, as the impedance 
presented by the ‘attenuator’ box 
(referring to the lower figure) at its 
terminals leading to the output end of 
the amplifier depends on the impedance 
of the signal source, as well as R,, and 
therefore does not have the known con- 
stant effective value required. Such a 
problem is therefore most simply and 
accurately solved by writing down and 
solving the linear equations relating the 
voltages and currents involved, that is, 
the mesh equations. However, if a 
reasonably high value is chosen for the 
grid resistor, as in normal practice, the 
calculation may proceed by the method 
of the article on the basis that the load- 
ing effect due to the ‘attenuator’ is 
negligible. The gain then obtained is 
simply: 

+ 1/n + 1/R.g)* 
as for the cathode-follower given in Fig. 
3 of the article. In Mr. Deards’ notation, 
this gain is: 
8m 


&m + 8 + Ge 


which differs from his result only in the 
omission of a term G, from the numera- 
tor and denominator. Taking as typical 
figures: 


8m = SmA/Verg 
R, = 10k2 


= 10k2 
= 500k2 


the respective gains obtained are 
0961538 and 0-961553, which differ by 
less than 0-002 per cent. This cannot be 
regarded as a serious error in calculating 
the gain of an ordinary cathode-follower. 
I should like to take this opportunity 
to point out that there is a minor mistake 
in Fig. 1 of the article. The output lead 
in both parts of the figure should be a 
straight connexion from the link F to 
the terminal O. A resistor was inserted 
in each case by a draughtsman’s error 
and unfortunately escaped correction. 


Yours faithfully, 
C. H. VINCENT, 


U.K.A.E.A., 
Aldermaston, 
Berkshire. 


REFERENCE 


1. Vexcent, C. H., Kamne,D. The Anode-Cath 
Follower. Electronic Engng. 32, 242 (1960). 
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The correspondent replies : 


Dear Sik,—Referring to Dr. Vincent's 
reply to my letter, I maintain that a is 
wrongly defined and will, in general, lead 
to results different from a conventional 
linear Kirchhoff analysis. My equation 
(2) is an exact expression of the gain of 
his “anode-cathode follower”. This was 
obtained by taking a as the gain from 
P to O with the feedback loop closed. 
If Dr. Vincent's definition of a is used, 
the approximate expression in his article 
results. He claims, however, that it gives 
the precise value of the gain’. The exact 
expression is also obtained by the method 
recommended in my letter. The argument 
that certain terms in the correct expres- 
sion are negligible when numbers corre- 
sponding to particular cases are substi- 
tuted is scientifically untenable. As Dr. 
Vincent states elsewhere’, “Approxima- 
tions can be made as desired, with the 
advantage that the magnitude of the terms 
dropped is known”. 

The condition in the first paragraph 
of Dr. Vincent's article does not preclude 
attenuator-mixer networks of the kind 
that transmit directly from input to out- 
put. The impedance presented by such 
a network has a ‘known constant effec- 
tive value’. Dr. Vincent's reference to 
the impedance of the signal source is 
irrelevant; we are concerned with the 
gain with respect to the system input 
terminals. The example of my Fig. 2 
does not, therefore, infringe his condition. 

I submit that the method recommended 
in my letter ‘covers all cases, not just 
some of them’. This is also true of Dr. 
Vincent’s method provided «a is correctly 
defined as the closed-loop gain from P 
to O. In the case of my cathode-follower 
example the closed-loop gain from P to 
O is (gm + G,)/(@, + G.) which, with 
y =f =1, yields the exact expression 
for the overall gain. 

Yours faithfully, 

S. R. DEarps, 
The College of Aeronautics, 
Cranfield, Bucks. 


REFERENCE 
1. Vincent, C. A., Kamwe, D. The Anode-Cathode 
Follower. (Letter). Electronic Engng. 32, 575 
(1960). 





PUBLICATIONS 
RECEIVED 


THE NATIONAL COUNCIL FOR TECHNO- 
LOGICAL AWARDS, report for the period April 
1960 to March 1961 has now been published and 
copies are obtainable on request to 24 Park 
Crescent, London, W 


PLESSEY AIRCRAFT ELECTRICAL EQUIP- 
MENT BROCHURE describes the equipment 
now being produced by the Plessey Group of 
Companies, including i 1 
effects of kerosene- 
equipment and complete aircraft generating sys- 
Manufacturers design a 


SOMETHING ABOUT US is the title of a 
publication produced by Mullard Limited to 
outline in a concise and interesting way the 
scope of the Company’s activities. Copies are 
freely available to the Company's customers and 
contacts. 


SYLVANIA SEMICONDUCTOR SELECTOR 
GUIDE describes the range of electronic pro- 
ducts now available to the U.K. market many 
of which are available from 

should be addressed to Sylvania-Thorn 

tories, Great Cambridge Road, Enfield, Middle- 
sex 


HEARING AIDS is a booklet intended for 
anyone who may be thinking of acquiring «a 
hearing aid or changing an aid for a better one 
It provides information on how a hearing aid 
works and how to get the best out of it. 
Information and copies of the booklet may be 
obtained from The National Institute for the 
Deaf, 105 Gower Street, London, W.C.1. 


*“* FLEXAGUIDE ”’ describes briefly the new 
range produced by W H. Sanders and the facili- 
ties of a member of the Sanders Group of Com- 
panies, namely Arrow Limited. This literature 
is available from the Group Sales Manager, 
W. H. Sanders (Electronics) Ltd, Gunnels Wood 
Road, Stevenage, Hertfordshire 


CABINETS FOR ELECTRONIC EQUIPMENT 
describes service provided by Hassett & 
Harper Ltd and the range of cabinets now 
available from them. Copies of the booklet may 
be obtained from the Company at Regent Place, 
Birmingham 1. 


ENGINEER APPRENTICE MANUAL has been 

compiled from selected authoritative articles 
which appeared in the monthly journal * Engi- 
meer Apprentice’. It is a reference book in- 
tended to be practically useful not only during 
an apprenticeship but also later on. The book 
is published by the Trade and Technical Press 
Ltd, 55a Stonecot Hill, Sutton, Surrey. Price 42s. 


MAGNESIUM DATA BOOK is a compendium 
of useful facts about magnesium with special 
reference to ‘Elektron’ Alloys. The book is 
compiled by Magnesium Elektron Ltd, P.O. Box 
No. 6, Lumns Lane, Clifton Junction, Swinton, 
Manchester. 


COBALT-PLATINUDS PERMANENT MAGNET 
L by Johnson Matthey is a data 
describing their latest 
magnetic alloys of the cobalt-platinum system. 
As well as general data previously included, the 
new publication gives information on heat 
treatment process, on reversible permeability, 
and on behaviour at, elevated temperatures. 
Copies of the data sheet and full particulars are 
available from the sampany at 73-83 Hatton 
Garden, London, E.C.1. 


ROHDE & SCHWARZ—Test Equipment Cata- 
logue—compr 


ises the measuring instruments, 
their auxiliary units and accessories. Copies of 
this publication and names of distributors in 
this count are available from Rohde and 
Schwarz, unchen 8, Muhidorfstrasse 15, Ger- 
many. 


MULLARD MAGNADUR PERMANENT MAG- 
NETS has recently been published by the Com- 
ponent Division of Mullard Ltd. The booklet 
contains information about the various types of 
and _ particular applications. 
Factors governing the length and cross-secti 
8 of A.B it magnet are discussed and 
rules are given for the guidance 
of d designers using Magnadur. 
to receive a copy of let 
the Component Division, Movillard 4 —— 
House, Torrington Place, London, W.C.1 


THE NARDA MICROWAVE CORPORATION 
CATALOGUE is a com ive microwave 
i —< of all the ao 

equipment with «a ion 
ments and technical ~Y and et oC —— 
component quick charts. This brochure 
i eveliehto @ Ruled qusntt and copies should 
requested from — Ltd, Ayrton 


be 
Road, Aveley Industrial Estate, South Ockendon, 
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BOOK REVIEWS 


Electronic, Radio and Microwave 
Physics 
¥ "aeywesd and CoE Pe te 
SCRIBED as suitable for students 
in physics and technology at colleges 
and polytechnics, this rather high-priced 
book will also be found a useful refer- 
ence volume for those whose research or 
development activities bring them in con- 
tact with circuit and microwave tech- 
niques. The subject-matter falls rather 
sharply into two classes which can 
broadly be labelled ‘technology’ and 
* physics’. The classes are very different 
in treatment and size, the latter occupy- 
ing by far the smaller part of the book. 
After a useful mathematical introduc- 
tion of 43 pages there is a series of 
chapters on electromagnetic theory and 
its applications: transmission lines and 
waveguides. After a brief digression into 
the more physical topics of radio spectro- 
scopy and dielectrics the original theme 
is once again taken up in chapters on 
acrials, filters, valves, amplifiers and 
oscillators. Passages on thermionic emis- 
sion and noise are respectively inter- 
polated in, and appended to, this part 
of the book. 


If any explanation or apology is needed 
for re-presenting much that will be 
familiar to readers, it is that many will 
find it convenient to have these topics 
treated in a uniform style in a single 
volume. Unfortunately, this style tends, 
in many places, to mathematical long- 
windedness, so that we realize that such 
useful topics as differential amplifiers, 
sealing circuits, feedtack techniques and 
relaxation oscillators have been crowded 
out by pages of easy but unattractive 
mathematics dealing with familiar 
matters. 


The sections on microwave physics, di- 
electrics, ferrites and thermionic emission, 
on the other hand suffer from excessive 
compression. A very trief introduction 
brings the reader to the topics of spectro- 
scopic fine structure and leads him on 
to a fairly lucid, though very condensed 
account of nuclear and electron mag- 
netic resonance (with some practical de- 
tails) and microwave spectroscopy of 
gases. Dielectrics receive a slightly more 
detailed treatment but ferrites are re- 
garded purely from a utilitarian view- 
point, little or nothing being said atout 
their internal tehaviour. The investiga- 
tion of toth classes of substance in wave- 
guides is dealt with. The chapter on noise 
is a useful feature of the book. Refer- 
ences for further reading are given 
throughout. 


While it is admittedly difficult to know 
where to draw the line in a took of this 
type it is felt that a great deal of prun- 
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ing should have been done on the tech- 
nological side. In view of the great 
labour which a book like this represents 
it is sad to see mis-spellings of such 
well-known names as MacLachlan, Herz- 
berg and Child; also it is almost in- 
credible that anyone familiar with valve 
characteristics could sanction the publi- 
cation of travesties like Figs. 9.19, 9.28 
or 9.34, The use of both m.k.s. and c.g.s. 
units in different parts of the book is 
symptomatic of the confusion that the 
introduction of m.k.s. units has produced. 
Layout and printing are excellent. 


K. A. MACFADYEN 


An Introduction to Computational 
Methods 


> & A. Redish. 211 pp. 28 / 
English en Se ee 


Crown 4to. 
1961. Price 

N opening this book an immediate 

impression is gained of its being 
clearly set out. This view is completely 
sustained on reading. There are plenty 
of worked examples, all arranged so that 
the beginner can follow every step. 


It is difficult to single out any points 
for particular praise, but the section of 
Chapter 3 on the graphical solution of 
non-linear equations is extremely good, 
as are the expositions of relaxation as 
applied both to simultaneous linear equa- 
tions and to partial differential equa- 
tions. Most students should be able to 
follow the mechanics of the method from 
Chapter 9. Other points included, which 
are often glossed over or even missed 
in many textbooks, are sources of error 
in computing generally and stability con- 
ditions for the numerical solution of 
differential equations in particular. 


The considerable discussion of errors 
made it surprising that such a method as 
Graeffe’s for the location of the roots 
of an equation should have been dis- 
cussed at great length, since in using it 
one is liable to make mistakes owing to 
its not being self-correcting. In practice 
it is normally only used where two or 
more pairs of roots are of nearly equal 
modulus. It is much better to use the 
Milne variant of Newton’s method. This 
is simpler to use than the direct calcu- 
lation of the derivative as carried out in 
paragraph 3.6.1. No mention was made 
that Newton’s method cannot converge 
to a quadratic factor with complex roots, 
if one with real roots is used as a first 
approximation, and vice-versa. Conse- 
quently if a good approximation is not 
known it is best to start with p=q=0. 
The method converges so quickly as a 
rule that little time is wasted. 


The question of error is again of im- 
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portance in the choice of a method for 
the solution of simultaneous linear equa- 
tions. Here a mention might have been 
made of the Doolittle variant of the 
pivotal condensation process. (See, e.g. 
A. N. Black. * Further Notes on the Solu- 
tion of Simultaneous Linear Equations’, 
Quar. Mech. and Appl. Maths., 1949). 
Owing to the arrangement of the com- 
putation this method is less liable to 
error when using a hand machine, 
although the version given is well suited 
for use with a digital’ computer. 


There is one other important criticism, 
the almost complete lack of reference to 
original papers on a subject which is 
becoming of increasing importance with 
the advent of fast computers. 


These comments should not, however, 
te taken as detracting seriously from the 
quality of the took as a whole. It un- 
doubtedly is a very good introduction to 
computing and can be well recommended 
for students and others who are new to 
the field. 

Finally a few obvious misprints were 
noted. On p. 78 4 was twice written for 
V halfway down the page, followed near 
the foot of the next page by 8? and 6° 
for 6, and 4,. The title of the paragraph 
5.3. was surely intended to te ‘ Practical 
Interpolation’ not ‘Interpretation’. 
* Divided ’ is wrongly spelt on p. 142. On 
p. 157 f,,, was written instead of f,.. 

S. M. Coss 


Introduction to Transients 

By D. K. McCleery. 232 pp. 123 figs. Demy 
8vo. Chapman and Hall Lid. 1961. Price 42s. 

HE late D. K. McCleery considered 

that all electrical engineering under- 
graduates should te well versed in 
methods of solving trans‘ent phenomena 
and to him Heaviside’s ‘down-to-earth’ 
approach had much greater appeal than 
than the more ‘ airy-fairy’’ attack via the 
Laplace transform. Experience with stu- 
dents over a great numter of years tend 
to confirm that many brought up on the 
Laplace transform use the system as a 
kind of ready reckoner with little appre- 
ciation of its engineering significance. 
McCleery discusses this protlem in the 
last of the eight chapters of his book, 
which shows that Heaviside still has an 
important message for the present-day 
student. 


The first chapter is devoted to an ex- 
planation of the exponential term with 
positive and negative indices, and by suit- 
atle addition and subtraction hypertclic 
functions are developed. The section on 
intuitive estimation of transients is in the 
Heaviside tradition and the remarks on 
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analogies maintain the engineering 
flavour. The unit is explained and some 
network theorems are stated but, surpris- 
ingly, seem not to be used in subsequent 
analyses. 


In the discussion on Heaviside’s 
Operational Methods (Chapter 2), the 
author introduces some unwise digressions 
if the book is intended for the student, 
surely p+tand gamma functions should 
appear much later. He labels the p func- 
tion solutions in ascending order of diffi- 
culty, but the labels do not always stand 
out clearly from the text and without a 
page reference they are difficult to find 
when mentioned subsequently. The value 
of partial fractions as an aid to solu- 
tions is not brought out clearly. The 
tatle of current (voltage) responses of 
LCR components to various voltage 
(current) pulses is valuable in maintaining 
a ‘feet on the ground’ attitude. 


Oscillatory conditions are the subject 
of Chapter 3 and the treatment follows 
the usual paths. The conversion of sinh 
jwt to j sin wf is used here without ex- 
planation; the derivation should have 
appeared in the first chapter. Transients 
in thermionic valve circuits are next con- 
sidered and the multivibrator receives a 
very full treatment. 


Heaviside’s expansion theorem, surges 
on transmission lines, and the response of 
circuits to alternating stimuli are the sub- 
jects of the remaining chapters. 


The book is one which the reviewer 
will wish to add to his reference library, 
and it could prove of considerable value 
to the student who already has a 
nodding acquaintance with Heaviside 
through, for example, Carter’s “The 
Simple Calculation of Electrical Tran- 
sients”. 

K. R. STURLEY 


Electronics: A Bibliographical 
Guide 


By C. K. Moore and K. J. Spencer. 411 ne 
Crown 4to. MacDonald & Co. (Publishers) 
1961. Price 65s. 


HIS book has two main purposes. 

First it lists directly the major works 
in electronics literature: the authoritative 
text books, the survey articles, the main 
conventions and conferences, and papers 
in which have been presented significant 
advances in the science, together with 
numerous valuable tutorial papers. 
Secondly, the aim has been to provide 
a means by which any paper in the vast 
literature of electronics may be located. 
To this end in each of 67 sections of the 
book (the first section covers information 
media) there is listed the appropriate 
specialized bibliographies. 


Encyclopaedic Dictionary of 


Physics Vol 1 

Edited by J. Thewlis. pp. Crown 4to. 

Pergamon Press Lid. se Price £80 per set. 
HE dictionary has been written by 
those scientists on both sides of the 

Atlantic and in the Commonwealth who 
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are most closely in touch with each 
branch of pure and applied physics. The 
articles defining each term are up to 
2 000 words in length. They are arranged 
alphabetically with a minimum of cross 
references, each article being complete in 
itself. 


For convenience in planning, and to 
provide a framework on which the dic- 
tionary could be erected, physics and its 
related subjects have been divided into 
upwards of sixty sections; the scope of 
each section has been decided with the 
help of special consulting editors. 


Semiconducting III-V Compounds 


By C. Hilsum and A. C. Rose-Ianes. 239 pp. 
136 figs Medium Svo. Pergamon Press Lid. 
Price 60s. 


HIS book is a concise but compre- 

hensive treatment of theoretical and 
experimental aspects of semiconducting 
substances. It deals with the band struc- 
ture, crystal structure, preparatory tech- 
niques, transport processes, optical ab- 
sorption, photoelectric effects and 
galvanomagnetic properties, as well as 
with a number of device applications. 
The book should be an aid and refer- 
ence work for physicists, chemists and 
engineers engaged on research and 
development within the general field of 
semiconductors. 


of the Symposium on 
Active Networks and Feedback 
Systems 
Edited by J. Fox. 658 289 figs. 1 bees. 8vo. 
Interscience Publishers fac. 1961. $8.00. 
HIS volume consists of . papers 
delivered at the 1960 New York 
Symposium on Active Networks and 
Feedback Systems. The first paper, by 
H. W. Bode, is an historical survey of 
the idea of feedback: one of the interest- 
ing points mentioned being that recent 
McMillan amplifier circuits are, in some 
ways, a return to the pre-feedback com- 
pensatory circuits of Black, in which the 
final reduction in distortion depends on 
cancellation between the outputs of two 
identical amplifiers—each of which being 
a feedback amplifier in the McMillan 
circuit. 


The constituent papers are authoritative 
and a wide variety of topics is treated. 
There are papers on: Simulation of 
Orthogonal Functions in which Laguerre 
and Legendre functions are simulated by 
active RC networks, and the results are 
applied to the design of North filters; 
Periodic Solutions of Non Linear Dif- 
ferential Equations, with x + x* = sin ¢ 
as a worked example; Design of Circuits 
to Tolerate a Range of Transistor Para- 
meters, the design of a transistorized i.f. 
amplifier input stage is given as an 
example; a chapter on Power-frequency 
Formulae shows the Manley Rowe 
formulae to be applicable to acoustics, 
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EE 39 125 for further details 


CHAPMAN & HALL 





A new book from 
REINHOLD PUBLISHING 
CORPORATION 


* 
Miniaturization 
Edited by 
H. D. GILBERT 


This comprehensive and important 
book covers miniaturization in 
missiles, satellites, medicine, com- 
puters, aircraft electronics equip- 
ment, communications equipment, 
military equipment and consumer 
products. Valuable information is 
included on the special require- 
ments of miniaturization for space 
travel. 


Just Published 


Illustrated 80s. net. 


——— 


37 ESSEX STREET, LONDON, wW.c.2 


irrotational electron beams and rotational 
fluid flow. The concepts of unitors, uni- 
vactors, gyrators and negative resistors 
are introduced and discussed in the 
papers on network synthesis. 


The treatment throughout is extensively 
mathematical and the reader is assumed 
to be familiar with general matrix 
methods as applied to n.port networks. 
Some of the papers conclude with a 
worked example—this could well be ex- 
tended. The book will be of little use to 
the undergraduate but will be welcome 
addition to the reference library of the 
active worker in network analysis, con- 
taining, as it does, concise reports on the 
present state of the science. 


D. K. Jones 


Iterative Arrays of Ap agees Circuits 
By F. C. Hennie. Ml. oS tt i ee 
Svo. J. Wiley and Sons. 1961. Me 

HIS book examines the aches of 

one- and two-dimensional iterative 
networks. It is written for people en- 
gaged in the communications sciences 
and is pertinent to the areas of informa- 
tion processing, switching theory and 
computer design. 

The author presents a logical develop- 
ment of the properties of the various 
classes of iterative systems and the tests 
that are available for answering simple 
questions about them. 
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The Electronic Computer Exhibition 


A description, compiled from information supplied by the manufacturers, of a selection 
of the equipment shown at the Electronic Computer Exhibition, Olympia, London, from 


3 to 12 October. 


(Voir page 757 pour la traduction en frangais; Deutsche Ubersetzung Seite 764) 


ACCOUNT-TOKENS LTD 
42 Fords Park Road, London, E.16 
AUTOMATIC CARD PUNCHING 
(Illustrated below) 

The “Printapunch” uses code holes in 
embossed plastic or metal plates to punch 
significant data into pre-scored tabulating 
cards using standard punching code. 
Simultaneously the machine will punch 
constant and variable data into the cards 
and will imprint clear, legible informa- 
tion from the embossed plates. The 
embossed plates are usually standard 
plastic plates, the only difference lies in 
a series of round holes punched in an 
otherwise unused area of the plates. In 
the machine these holes act as punching 


templates. Information on the embossed 
plates can vary widely according to 
individual application. Using the plastic 
plate plus an optional fixed plate for 
repetitive data which can be locked into 
the unit, plus variable information which 
is introduced by using the keyboard, the 
following simultaneous operations can 
be performed using a pre-scored tabulat- 
ing card: 

(1) Embossed data such as customer 
account number and name, employee 
name and number, part name and 
number, etc., can be imprinted from the 
inserted plastic plate. 

(2) Embossed data such as dealer, 
location, branch number, etc., can be 
imprinted from optional fixed plates. 

(3) Dates can be imprinted from a 
stylus-set dater. 

(4) Variable data of up to six numerals 
such as amount of sale, quantity process, 
hours worked, etc., can be punched into 
the card through the machine's key- 
board. 

(5) Repetitive data such as dealer or 
shop location, branch number, can be 
punched into the cards from a fixed 
plate. 

Significant data from the punched 
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holes located in the sensing area of the 
plastic card such as account number, 
part number, employee number, etc., can 
be punched into the cards. 

EE 39751 for further details 


AMPEX (Great Britain) LTD 
Arkwright Road, Reading, Berkshire 
GENERAL PuRPOSE CORE MEMORY 


The type RB memories are designed 
for use in data systems requiring rela- 
tively small fast memories compatible 
with logical control in the 100 to 200kc/s 
region. The memories offer several 
operating modes to provide versatility 
and flexibility. They may be operated 
as random or sequential access memories 
or buffers or any combination of both. 

The storage capacity is 128, 256, 512 
or 1024 words, 4 to 24 bits per word 
in two bit increments. Larger capacities 
may be obtained by combining units. 

The units have a self-contained power 
supply. 

EE 39752 for further details 


BLOCK & ANDERSON LTD 


Banda House, Cambridge Grove, Hammersmith, 
Loadon, W.6 


STERLING CALCULATOR 


The Bandatronic electronic sterling 
calculator has been developed to meet 
the needs of industry and commerce for 
a low price machine to carry out the 
sterling calculations associated with the 
many varied aspects of clerical work 
immediately and direct to the person 
requiring them without the need for 
separate peripheral input and output 
media and equipment. 

The basic equipment is an electronic 
sterling arithmetic unit connected to up 
to six typewriters, each one working 
independently on a particular job re- 
quiring calculations in sterling. It multi- 
plies and automatically types out the 
results, rounding off to the nearest penny 
if desired. It calculates discounts, adds 
amounts typed in black, subtracts 
amounts typed in red, stores and auto- 
matically types out sub-totals and totals 
and accumulates a grand total of the 
day’s operations. Each input/output type- 
writer may be used on the same or a 
different programme and this flexibility 
allows immediate change to take care of 
peak loads on a particular programme. 

Punched paper tape may be produced 
as a by-product of typing for tape to 
card conversion for statistical informa- 
tion or as input to other computers. 
Tape readers can be fitted to operate 
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the typewriters automatically when re- 
producing repetitive data. 
EE 39 753 for further details 


DocUMENT WRITING SYSTEM 
(illustrated above) 

The Typetronic 2215 is a silent busi- 
ness document writing system consisting 
of an electric typewriter with electronic 
components which can be programmed 
for any automatic typing operation. 
Activated by edge punched cards or 
punched tape the Typetronic will auto- 
matically type at more than 100 words/ 
min, eliminating human error and costly 
manual repetitive writing. The machine 
itself produces edge punched cards or 
punched tape for future automatic pro- 
cessing, and makes its own feed holes. 

Variable data can be entered on the 
typewriter by the operator. The type- 
writer stops automatically at the correct 
location for entry. Selected entries can 
be punched on to new punched tape or 
edge punched cards. 

Direct or remote controls enable the 
operator easily to command the entire 
system, to alter it without switching off, 
and to change programming. 

A safety device eliminates errors due 
to incorrect mode or punch set-up by 
automatically stopping operation when 
any error in reproducing is detected. 

EE 39 754 for further details 


COMPUTER ENGINEERING LTD 
Stranraer House, Stoney Road, Bracknell, 
Berkshire 


SMALL DicitaL COMPUTER 
(Illustrated below) 
The CE102 is a small solid state digital 
computer employing Mullard “Combi” 
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EE 39 126 for further details 











Beetle Polyester DMC is used by Wolf Electric 
Tools Ltd., for double insulating their Safetymaster 
Power Tool. Mouldings in Beetle DMC have excellent 
anti-track and electrical insulation properties, good 


heat resistance and high mechanical strength. 


‘ il al : = a 
The “Safetymaster” Compatibility with metals and dimensional stability are 
Power Tool made © 
by Wolf Electric Tools ¥ 
Lid., is an excellent 
example of modern 
power tool design. 
The cutaway section L = : ; 
indicates the ingenious te conventional compression and transfer presses. 
application of Beet! " 
DMC material fi 
double insulation, 


really outstanding for thermosetting materials. Beetle DMC 


is a fast-curing compound and can be moulded in 


Write for technical leaflets. 


BEETLE qlough rmoulding eompound 
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EE 39 127 for further details 





elements. The machine has a high speed 
drum store with a capacity of 4092 words 
of 32 digits each. 

Information is accepted from standard 
five-hole punched paper tape via a high 
speed tape reader. The output may be 
via a teleprinter or electric typewriter. 
The output equipment includes a tape 
perforator which may be coupled to the 
teleprinter. 

The instruction code of the machine 
is the result of teaching experience of 
programming. It is a machine code which 
is easily learned and simple to apply. The 
number of functions is a compromise 
between extreme simplicity with pro- 
lixity, and complexity with conciseness. 

Each instruction refers to a _ single 
address and there is a single working 
accumulator. There is a digit in each 
instruction word which can be used for 
automatic address modification (B- 
modification). Automatic address modifi- 
cation is one of the features of a very 
powerful order code, and in the CE102 
every address can be B-modified. 

Although the machine code is very 
simple and easily learned, other types 
of order code can be simulated in it, to 
illustrate various well-known program- 
ming techniques. 

EE 39755 for further details 


CREED & CO. LTD 
Telegraph House, Croydon, Surrey 
OUTPUT PRINTER 
(Illustrated below) 


The model 1000 output printer is a 
serial (character-by-character) printer de- 
signed for use as an economical direct 
on-line computer output device or off- 
line playback unit controlled by punched 
paper tape or magnetic tape. Speed of 


operation is 100 characters/sec (1000 
words/min). Data recording is by a print- 
head consisting of 25 hydraulically 
actuated styli arranged in a compact 
5 x 5 grid, the combined operation of 
which, via a conventional ink ribbon, 
builds up each character mosaic fashion. 
This arrangement does away with the 
limitations of solid metal type and an 
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almost infinite number of character pat- 
terns can be obtained. 
Other features include high-speed 
“form throw” or paper feed according 
to adjustable settings on interchangeable 
metal programme disks; variable tabula- 
tion control and adjustable platen 
tractors to take sprocket-fed stationery 
of any width between 6in and 17in. 
Single or multi-copy printing is avail- 
able with a printing line length ranging 
from 10 to 150 characters, depending 
on the width of the stationery used. 
Signal input arrangements provide for 
hard valve or transistor circuits. 
EE 39 756 for further details 


TYPING AND CODE PUNCHING 
EQUIPMENT 


(Ullustrated above) 


Comprising an IBM electric typewriter 
with interconnected Creed tape punch 
and reader units, complete with metal 
desk accommodating transistorized cir- 
cuits and push-button controls, the 
“Creedomat” provides for the code- 
punching of 5-, 6- or 7-track paper tape 
as a by-product of typing original docu- 
ments. It automatically interprets 5-, 6-, 
7- or 8-track punched paper tape and 
edge punched cards into typed copy at 
a speed of 100 words/min. 

EE 39 757 for further details 


DATA RECORDING INSTRUMENT 
co. LTD 

33 Woodthorpe Road, Ashford, Middlesex 
MAGNETIC TAPE TESTER 

(Illustrated above right) 

The “DR Tapetester” is designed to 
accept all known thicknesses of tape and 
makes, in one pass, a full statistical 
analysis of all imperfections falling out- 
side adjustable limits of quality specified 
on its control panel. 

Single and multiple noise peaks and 
pulse losses are registered up to any 
number in line across the tape, and the 
total count for each type of fault is 
displayed in an easily readable form. At 
the same time, a pen recorder shows the 
mean sensitivity of the tape. 

Alternatively, where it is desired to 
make a visual examination of the tape 
defects, the tester may be switched to 
halt the tape transport at each flaw and 
automatically position the fault ready 
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for inspection beneath a stereoscopic 
microscope. A. lamp then indicates the 
track to be examined. Time from detec- 
tion of the flaw to positioning of the tape 
is less than ten seconds. 

The “Tapetester” is engineered as a 
system of slip-in card units which are 
standardized in function. The units are 
inserted to meet individual customer 
requirements and enable the “Tapetester” 
to be adapted to any track configuration 
up to twenty tracks. 

The tape is tested by passing it across 
two dual write/read heads at a speed of 
75 or 150in/sec and recording all tracks 
to saturation at one head and digitally 
at a preset frequency at the other. The 
preset frequency is determined by custo- 
mer requirements and may be anything 
up to 50000 flux reversals per second. 
In the same pass the recordings are read 
off, amplified, and their levels checked 
by sensing circuits which discriminate 
between acceptable and unacceptable 
playback levels. 

Discrimination levels are set by means 
of two calibrated controls which provide 
an accurate and continuous adjustment 
down to 5 per cent of the nominal mean 
of each playback level. 

On detection of a flaw, a pulse is 
generated which is directed either to 
counting circuits or to circuits controlling 
the tape transport, according to the mode 
of operation selected. The counting cir- 
cuits develop stepped changes in current 
to produce the numerical indications on 
the meters of the tester panel. 

The transport control cifcuits halt the 
machine, write a marker pulse on the 
tape. and position the flaw immediately 
beneath the microscope. 

Contamination of the tape by airborne 
dust is prevented by pressurizing the 
cabinet with air drawn in through a 
filter unit and, at the same time, blowing 
a film of air over the tape at its point 
of exposure beneath the microscope. 

EE 39 758 for further details 


DECCA RADAR LTD 
Decea House, Ae Sean, London, 


Tare UNir 
(Illustrated on page 752) 
The Decca type 4000 is a computer 
tape unit of advanced design. 
Two versions of the unit with similar 
electrical and mechanical parameters are 
available for handling lin and 4in mag- 
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netic tape. The standard cabinet contains 
one tape transport, electronic circuits, 
manual control panel with logical inter- 
locks, head amplifier circuits, and power 
and vacuum supplies. 

Less than 2msec is required from the 
receipt of the start signal until the tape 
is running and remains running at the 
specified speed in correct registration 
with the head. At a tape speed of 150in/ 
sec the length of tape lost from use 
during starting and stopping is less than 
0-3in. Dual write/read heads are avail- 
able at 0-39in spacing in order to pro- 
vide for immediate check-back of re- 
corded information. When this system 
is used a typical inter-block gap is only 
about 0-7in giving improved tape utiliza- 
tion. Standard data rates are 45000, 
90000 and 180000 characters/second. 





The latter is achieved by an interlaced 
track arrangement which also leads to 
a very high efficiency in the usage of 
tape by allowing the recording of twice 
as much data on a reel as compared with 
conventional methods. 

The type .4000 design incorporates 
pneumatic drive of the tape. This tech- 
nique permits rapid but smooth accelera- 
tions and decellerations to be achieved, 
yet maintaining correct registration of 
the tape with the head. The new unit 
also employs large capacity bins as tape 
reservoirs giving ample time for smooth 
acceleration of the tape reel. The tape 
content of these reservoirs is automati- 
cally maintained between the necessary 
limits by a servo system employing an 
induction motor and saturable reactors. 
The tape unit is fully transistorized. 

EE 39 759 for further details 


DOBBIE McINNES (Electronics) LTD 
4 The Mowat, Guildford, Surrey 


TIME-SHARING TRACKING PLOTTER 


A recent addition to the range of 
plotters manufactured by Dobbie Mc- 
Innes (Electronics) Ltd is a wall-mounted 
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display uit intended for operation with 
radar simulators. In a modified form this 
unit is also applicable for “live” record- 
ings for tactical exercises using actual 
radar or sonic inputs. 

In the present standard unit up to nine 
different plots can be obtained, each as 
a series of unique symbols. These 
different tracks appear on the face of a 
rear-illuminated panel without any 
mechanism interfering with the view. 

To the operator it appears as a softly 
illuminated panel upon which the various 
tracks appear as they are generated. The 
tracks are printed from the rear on to 
the paper which is behind the illuminated 
panel. A roll of paper is fitted above the 
recorder and can be pulled out from a 
slot below in order to obtain a permanent 
record of the exercise. Under develop- 
ment are also “magic” panels which will 
retain the printed recording only until 
it is to be erased. 

For all the different tracks only one 
printing head is used, and this is moved 
from track to track on a predetermined, 
time-sharing basis. If a track is so far 
away from the previous one that the 
time is not sufficient, then the point will 
not be printed until the correct position 
has been reached. On all the tracks the 
plot is accurate for that track at the 
instant when the plot is made. The print 
head has been moving along that track 
for a short distance before the print 
operation takes place. The plotting 
accuracy is better than 0-2 per cent of 
full scale on the plotter. 

The average time interval between 
tracks is one-half to one second. The 
head can move between tracks at approxi- 
mately 20cm/sec. If the speed of the 
vessel is to be estimated from the dis- 
tance between consecutive symbols, then 
a time interval of 3sec must be allowed. 
This time is sufficient for the maximum 
distance between tracks, and symbols 
will then be printed only on a time basis. 

The standard sizes of plotters which 
are available are 25 x 45cm, 45 x 75cm, 
75 x 75cm, and 100 x 100cm. For 
general teaching purposes the size 45 x 
75cm seems to be most convenient. 

The controls are simple and other than 
an on/off switch there are variable origin 
controls for X and Y, and a switched 
scale control, which is common to both 
axes. There is a plugboard on which can 
be selected the symbol to be used for 
each track. All other adjustments are 
made on the simulator itself. 

EE 39 760 for further details 


ELLIOTT BROTHERS (LONDON) LTD 
34 Portland Place, London, W.1 


GENERAL PURPOSE COMPUTER 
(Illustrated above right) 

The National-Elliott “803” solid-state, 
general purpose, digital computer is a 
versatile machine which is currently 
being used for scientific calculations, 
business data-processing and industrial 
process-control throughout the world. 
The latest version of the “803” incor- 


752 


porates several 
earlier models. 

Operating speeds have been increased 
considerably and a battery power-supply 
has been built into the system to cushion 
the computer from the effects of fluctua- 
tions in mains voltage supplies and power 
failures. 

The latest innovation is a paper-tape 
station, designed to group together all 
Paper-tape input and output devices in 
a single unit. This speeds up the handling 
of the perforated paper-tape, and makes 
operation of the computer even easier 
than before. The immediate access 
ferrite-core store can be backed-up by 
up to four magnetic film storage units, 
giving a virtually unlimited storage 
capacity. Punched-card input and output 
facilities are also available. 


EE 39 761 for further details 


improvements over 


THE ENGLISH ELECTRIC CO. LTD 
English Electric House, Strand, London, W.C.2 


TRANSISTORIZED DATA PROCESSING 
SYSTEM 


(llustrated below) 


The ‘English Electric’ KDP10 data 
processing system is in current produc- 
tion as a fully developed expansible 
medium-sized system for commercial 
applications, using advanced techniques 
in construction and operation. 

These include: true variable length 
data organization which greatly increases 
the computer’s capacity over that of 
fixed-length systems; simultaneous opera- 
tions allowing maximum, use of computer 
time; alphanumeric data handling elimi- 
nating binary conversion equipment; 
automatic parity checks at all points of 
data transfer within the system; auto- 
matic fully checked arithmetic; and 
matched high-speed data handling at all 
stages, both on- and off-line. 

The KDP10 computer comprises a 
number of integrated units with tran- 
sistorized printed-circuit construction, 
namely: a central program control 
unit, a high-speed ferrite core store, a 
control and indicating console, tape selec- 
tion and buffer units with facilities for 
extension and connexion with up to 62 
magnetic tape units, a high-speed paper- 
tape reader, an on-line monitor printer 
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EE 39 128 for further details 
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NEW FRAME GRID CASCODE AMPLIFIER 


MAZDA 30L17 


The 30L17 is a high gain low noise double triode valve of frame 
grid construction designed for use as a cascode RF stage in VHF 
television tuners. 

Excellent stability with high gain has been achieved by giving 
considerable attention to the arrangement of internal screening 
and connections. Each section of the valve has a slope of 15 
mA/volt at an anode current of 15 mA and the variable-mu 
characteristic results in good signal handling with low cross- 


on. 
Compared with the 30L15 at 200 Mc/s a gain improvernent of 
about 5 dB with a tuner noise factor of 6 dB is possible. 
Heater Current (amps) I, 0.3 
Heater Voltage (volts) Vi 7.2 


TENTATIVE RATINGS & DATA 
Maximum Design Centre Ratings 
Anode Dissipation, either section (watts) Primes 
Anode Current, per section (mA) a(iaax) 
Anode Voltage (volts) Vicmax) 
Negative Grid Voltage (volts) Veumax) 
Grid to Cathode Resistance, section 1 (MQ) 
Grid to Cathode Resistance, section 2 (k{2) 
Effective Grid to Earth Resistance, section 2(kQ) 
*Grid current bias. 
tWith potentiometer bias from HT line. 


Inter-Electrode Capacitanciest (pF) 
Input as Cascode Cin 
Output as Cascode Cout 
Anode’ to Cathode’, Heater, Shield Cuk his 
Cathode’’ to Grid’’, Heater, Shield Cx” og” ns 
Anode’ to Grid’ ory 
Anode’’ to Cathode’’ 
Anode’ to Anode’’ : 
Grid’ to Anode’’ Gren 
tMeasured in fully shielded socket, with cylindrical screening can. 
CHARACTERISTICS (EACH SECTION) 
Anode Voltage (volts) V, 
Anode Current (mA) I, 
Mutual Conductance (mA/V) Bm 
Approximate Grid Voltage to 
give gm = 165uA/V (volts) 


TYPICAL CASCODE OPERATION 
Grid current bias circuit, as shown below. 
Anode supply voltage (volts) Vb 200 
Anode decoupling resistor, section 2 (kQ) R,” 3.9 
Grid current bias resistor, section 1 (kQ) R,’ 560 
le current (mA) I, 15.8 
Combined mutual conductance (Ai,/Av,1) (mA/V 18.3 
Approximate bias voltage to give combined 
mutual conductance 100 : 1 reduction (volts) -8.2 


Typical Circuit With Valve Section 1, Grid Current Bias 
+200V 
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Tentative Characteristic Curves of Mazda Valve Type 30L17 
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and paper tape punch, and a high-speed 
line printer. 

The 62 magnetic tape units referred to 
are each capable of reading and recording 
at 33 333 characters/sec. Recording is in 
duplicate across 16 tracks to eliminate 
possible error from a missing bit on any 
track. The paper-tape reader has a speed 
of 1000 characters/sec. System speeds 
throughout are of a similar order. The 
main Output printer when operating on- 
line produces 600 lines/min of up to 
120 characters/line. Off-line  card/ 
magnetic tape and magnetic tape/card 
transcribers operate at 420 and 150 cards/ 
min respectively. Further off-line mag- 
netic tape units can be added to the 
system. 

EE 39 762 for further details 


FRIDEN LTD 
Friden House, 93-103 Blackfriars Road, 
Lendoa, W.1 


PUNCHED TAPE Cope CONVERTOR 


The Friden punched tape code con- 
vertor consists of a paper tape reader 
and a punch housed in a single unit, and 
capable of converting any 5, 6, 7, or 8 
track code into any other 5, 6, 7, or 8 
track code. When converting to five track 
code, the figure and letter shift codes are 
added automatically to the output tape. 
A feature is available to enable the line 
feed code to be inserted when converting 
to five track telegraphic code. Another 
special feature permits portions of the 
tape being read to be skipped under con- 
trol of codes in the tape. The speed of 
the code convertor is 1180 codes/min. 

EE 39 763 for further details 


IBM (United Kingdom) LTD 
101 Wigmore Street, London W.1 
DATA PROCESSING SYSTEM 
(Illustrated below) 


The basic IBM 1401 data processing 
system consists of only three units, taking 
up less than 300ft? of floor space. These 
three units offer card reading at up to 
800 cards/min, line printing at up to 
600 lines/min, and card punching at up 
to 250 cards/min, as well as a fast and 
powerful calculating unit. 

In common with all other IBM data 
processing systems, the 1401 can be ex- 
tended to meet individual requirements. 
There are several models, and a number 
of special features. 

Up to six magnetic tape units can be 
linked to the 1401, making a suitable 
medium-scale system for the efficient pro- 
cessing of volumes of data which cannot 
easily be handled on punched cards. A 
type 1401 can also act as an auxiliary 
system to computers in the 700 or 7000 
series, freeing them for high-speed tape- 
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oriented operations which make the best 
use of their extra calculating speed and 
power. There are three different types of 
magnetic tape unit, and this choice 
between different speeds and costs makes 
a 1401 tape system suitable to a wide 
variety of applications. 

For applications which require random 
access to very large files, magnetic disk 
storage with a capacity of up to 20 
million alpha-numeric characters is 
available. A 1401 RAMAC system brings 
the advantages of ‘in-line’ processing 
and greater control. 

The processing unit of all 1401 systems 
is the IBM 1401 processing unit. This is 
a small transistorized unit with many 
features previously found only in much 
larger computers. Operations are con- 
trolled by a sequential stored program, 
with its advantages of simplicity and 
versatility. In order to make the greatest 
possible use of the magnetic core storage, 
the 1401 employs the concept of variable 
word length in data and instructions, and 
instructions require only one storage 
position. 

The 1401 is available with core stor- 
age capacities of 2000 or 4000 alpha- 
numerical positions. This capacity can be 
further increased by the IBM 1406 Addi- 
tional Core Storage Unit, which gives 
total capacities of 8 000; 12 000 or 16 000 
positions. The basic character cycle rate 
of 1401 core storage is 11-Susec. 

Processing speeds vary according to 
the size of the factors involved, and are 
naturally improved when field lengths are 
reduced to an effective working mini- 
mum. 

Representative calculating 
the 1401 are as follows: 
Add two 8-digit fields: 0-3msec. Multiply 
a 6-digit field by a 4-digit field: 15msec; 
or 2msec with the direct multiply-divide 
feature. 

Compare two 6-digit fields: 0-23msec. 
EE 39 764 for further details 


speeds of 


INTERNATIONAL COMPUTERS & 
TABULATORS LTD 
Gloucester House, 149 Park Lane, Londos, W.1 


DATA PROCESSING SYSTEM 
(Illustrated above right) 


The principal feature of the 1301 elec- 
tronic computer is its high processing 
speed combined with its large capacity. 
The system has been specially designed 
to permit development and expansion 
along with the growth of the organiza- 
tion and the management requirements 
it is intended to serve. Advanced logical 
design and the incorporation of solid 
state techniques afford maximum effici- 
ency and economy and a high produc- 
tivity rate at minimum cost. 

The LC.T. 1301 operates with punched 
card and/or magnetic tape input and out- 
put as well as printed output at 600 
lines /min. The rate of program controlled 
punched card input is 600 cards/min and 
up to eight magnetic tape decks can be 
incorporated in the system. Two mag- 
netic tape systems are available—the 


753 


standard system (4in tape operating at 
22 500 digit/sec) and the high speed 
systems (lin tape operating at 90000 
digits / sec). 

An immediate access core store has 
a basic capacity of 400 words each of 
12 digits capable of being expanded to 
2000 words in multiples of 400 words. 
This is backed by a drum store holding 
12 000 words of 12 digits and able to be 
extended up to 96000 words in multiples 
of 12 000. 

The fully transistorized central pro- 
cessor operates at 1Mc/s. Decimal or 
sterling addition and subtraction are 
executed in 2lasec and for multiplication 
the average is 170usec per multiplier 
digit. 

A wide range of utility routines is avail- 
able for use with the LC.T. 1301 elec- 
tronic computer, and an extensive library 
of mathematical and commercial pro- 
grams has been prepared. Automatic pro- 
gramming facilities based on COBOL 
(Common Business Oriented Language) 
will contribute to the reduction of ‘ make 
ready’ time and will assist in reducing 
operating costs. 

EE 39 765 for further details 


MULLARD LTD 
Mallard House, Torrington Place, London, W.C.1 


MIcro-CiRcuITs 


(Illustrated below) 

Micro-circuits of particular interest to 
computer designers were shown by 
Mullard Ltd. 

The circuits have been produced by 
the Company's Electronic Component 
Division, which is currently engaged in 
establishing a successful method of mass- 
producing extremely reliable micro- 
circuits, with component packing densi- 
ties of 300 to 400 per cubic inch. 

Work of this Division is at present 
based on Government contracts, and the 
micro-circuits shown are examples of 
those produced for the Ministry of 
Aviation. 

The circuits are produced by a pro- 
cess of evaporation under high vacuum, 
in which all the components (except the 
semiconductor devices) are deposited on 
small glass substrates about 1/32in thick. 
Nichrome is used for the resistors and 
gold for the conductors; the capacitors 


ELECTRONIC ENGINEERING 





are formed from silicon monoxide be- 
tween areas of aluminium 

One of the micro-circuits is a multi- 
vibrator using two transistors, three re- 
sistors and two capacitors on a sub- 
strate measuring approximately 3cm xX 
2cm. It was featured in a working 
demonstration with its output waveform 
displayed on an oscilloscope. 

Another circuit forms a complete 
adder. This comprises three 3cm xX 2cm 
substrates, each containing four transis- 
tors, five diodes and twelve resistors. 

A third micro-circuit makes a com- 
plete shift register for operation at 
100kc/s. It has two transistors, six diodes, 
ten resistors and four capacitors, all on 
a substrate only 2cm xX I4cm. 

Other examples of micro-miniaturiza- 
tion included a number of test plates 
containing resistive and capacitive ele- 
ments of various values made for the 
purpose of proving the manufacturing 
technique. 

EE 39 766 for further details 


THE NATIONAL CASH REGISTER 
co. LTD 
206-216 Marylebone Road, London, N.W.1 
DaTA PROCESSING SYSTEM 
(Illustrated below) 
The N.C.R. 315 electronic data pro- 
cessing system has been expressly de- 


signed for business use and is now being 


built in Britain. It employs a unique 
memory system called CRAM _ which 
stores information on special magnetic 
cards and provides exceptional facilities 
for both random and sequential proces- 
sing. 

The cards are held in interchangeable 
cartridges, each of which stores over five 
million alpha-numeric characters. More- 
over, since a cartridge can be changed 
in less than 30sec, the total capacity of 
this flexible magnetic filing system is 
virtually unlimited. 

For many purposes, one CRAM unit 
will do the work of three or four con- 
ventional magnetic tape units. However, 
in larger installations up to 16 CRAM 
units can be coupled simultaneously to 
the 315 central processor, giving imme- 
diate access to any one of 88 million 
alpha-numeric characters. 

For the mass-production of invoices, 
statements and other business documents 
there is a high-speed printer working at 
680 lines/minute (or 900 lines/minute on 
purely numeric information). This is 
based on equipment which has already 
been installed by British firms and has 
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established its ability to sustain these 
speeds over very long periods. 
EE 39 767 for further details 


HicH SPEED CARD READER 
(illustrated above) 


The many peripheral units specifically 
designed for use in the 315 system in- 
cludes the N.C.R. C-380 high-speed 
punched card reader. This reads and 
checks up to 2000 80-column cards per 
minute. 

The reading is done electronically. 
Automatic checking features include the 
use of dual reading stations and parity 
check after decoding. The hopper holds 
up to 5000 cards. 

EE 39 768 for further details 


DaTA PROCESSOR 
(illustrated below) 


The N.C.R.390 is a compact and inex- 
pensive data processing system for 
general-purpose work in firms of all 
types and sizes. 

The 390 employs special magnetic 
ledger cards on which information is re- 
corded in both normal and “machine 
language.” Whenever one of these cards 
is extracted from a file and placed in the 
printer, a complete history of the 
account is immediately passed to the cen- 
tral processor. 

The built-in “memory” consists of a 
series of narrow magnetic strips, super- 
imposed on the back of the card. These 
can be likened to sections of the mag- 
netic tape used in large computers. Up to 
200 characters of information can be 
stored on each card. 

The encoded information is automatic- 
ally read and verified at high speed. 
Whenever the account is processed, the 
390 up-dates both the printed and mag- 
netic data on the card. 


The complete system consists of cen- 
tral processor, console, and various in- 
put, output and memory units. The pro- 
cessor is transistorized and has a mag- 
netic core memory for storing programme 
instructions, accumulated totals and other 
data. 

Every mechanical and electronic func- 
tion of the equipment is automatically 
controlled by the internally-stored pro- 
gramme. This, however, can be varied at 
will by the monitor, who has random 
access to the memory units. 

Information is fed into the 390 in four 
ways—by direct entry on the console’s 
keyboard, by punched paper tape, by 
punched cards, and by the magnetically- 
encoded ledger cards. All of these input 
methods can be used simultaneously. 
Multi-form business records and account- 
ing summaries are produced immediately 
in conventional print. Other output 
methods include punched paper tape, 
punched cards and magnetic encoding. 

EE 39 769 for further details 


PANELLIT LTD 
Elstree Way, Borehamwood, Hertfordshire 
INDUSTRIAL CONTROL SYSTEM 
(Illustrated below) 
The Panellit “609” industrial informa- 
tion and computing system is an ad- 


vanced control instrument for industry, 
and is already in on-line operation in 
chemical plants, oil refineries, nuclear 
and conventional power stations and 
steel works. 


The “609” scans continuously measure- 
ments received in the form of electrical 
signals from up to 1000 or more points 
and checks that these are at the required 
levels. It provides warning of any 
dangerous conditions or variations in 
efficiency of operation. 


The system produces a printed record 
of conditions throughout the plant at 
regular intervals. It calculates the effi- 
ciency of the operation of selected 
sections of the plant, or of the plant as 
a whole, and provides management with 
the information necessary to enable it to 
operate the plant at its most efficient 
level. This same information can also be 
used for the direct automatic control of 
the plant. 


The central processing unit of the 
“609” is the Elliott “803” general- 
purpose computer. The system includes 
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KONAXAL 


NOVEMBER 


An outstanding 
NEW fitting 
for co-axial cables 


1961 


EE 39 130 for further details 
Now in use in this country for relayed television—Kay's 
new range of gunmetal junctions and connections for 
co-axial cable... 
* 85% copper content gives a conductivity unobtainable 
with brass, aluminium or steel. 
%* Two-, three- or four-way junction boxes operate with 
ends suitable for any combination of sizes for co-axial 
cable. 
* A perfect electrical joint is made by the copper cone 
with any type of co-axial cable. 
% Fittings and boxes are water and weather-proof: 
gunmetal provides corrosion resistance. 
%#* Two to three week delivery on all orders. 


* Special fittings to order. 


=(- 


KONAZAL 


KAY & CO (ENGINEERS) LTD - BOLTON - LANCS - TEL: BOLTON 21041/4 
A member of the Alenco Group of Companies 
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HIVAG NUMICATOR 


¢ 
=a, 


miei) 


miniature, in-line, digital display tube 


*% Miniature side viewing tubes for the 

most compact numerical presentation. 

Flying lead connections for maximum Our specialised experience in the design and 
convenience and reliability. manufacture of cold cathode tubes and neon 
% Available with numerals from 0 to 9. indicators ensures the high quality, con- 
Fractions, plus and minus signs and sistency and long operating life of Hivac 
special symbols are also possible. Numicators. They can be operated in a variety 


, WD of ways: from cold cathode tubes or from 
mes po uray gare eter oe mechanical and electromechanical switches. 


accordingly offer the very great advan- 
tage of in-line display. 


% Hivac Numicators have all the normal ae | iV, AC Li VM iT p= rr 
advantages of neon indicator lamps—low 

consumption, low temperature operation, STONEFIELD WAY * SOUTH RUISLIP * MIDDLESEX * Telephone: VIKING 1288 
and freedom from risk of sudden failure. A member of the A.T. & E. Group 
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special apparatus for connecting in the 
multiple input and output equipments. 
These are made up from Panellit “Mini- 
log” solid state switching elements. 


EE 39770 for further details 


THE PLESSEY CO. LTD 
Components Group, Wood Burcote Way, 
Towcester, Northamptonshire 
STANDARD FERRITE CoRE STORES 

(Illustrated below) 


Obvious economic advantages arise 
from using standard memory systems in- 
corporating proved circuit techniques. To 
this end The Plessey Company has de- 


veloped a range of basic systems allow- 
ing complete storage equipments to be 
designed to customer requirements. The 
basic designs have the necessary flexi- 
bility for easy adaption, while the eco- 
nomic advantages are realized to the 
fullest possible extent. 


Three basic systems are at present 
available : 

MSA _ 0-75usec 
access time. 

MSB _1-‘6usec 
access time. 

MSC 6-Ousec 
access time. 


cycle time 0-35ysec 


cycle time 0-65usec 


cycle time 2-Ousec 
System type MSA 

This system uses a two core per bit 
technique for the storage matrix which 
is driven by a switch core selection 
matrix. Partial switching of 128 words 
50 bits have been produced, and the 
expected maximum capacity for a system 
with this performance is about 8 000 bits. 


System type MSB 

Direct drive to an M.LT. type store is 
used for this system, the X and Y selec- 
tion currents being obtained from fast 
high current transistors on each co- 
ordinate line. Maximum capacity of this 
system will be slightly larger than the 
4096 word 50 bit stores now in produc- 
tion. 


System type MSC 

Use is made of a standard M.LT. 
store. Relatively low power transistors 
are used which dissipate power only dur- 
ing the actual core switching. This system 
is used where large tlocks of economic 
storage are required. Expected maximum 
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capacity will be in excess of one million 
bits. 


All systems are built using transistor- 
ized plug-in circuit boards. The input and 
output staticizer circuits can te adjusted 
to work with logic levels used.in any 
transistorized computing system. The 
stores are self-contained with their own 
power supplies and types MSB and MSC 
are supplied in free standing cabinets with 
their cooling systems. 


The illustration shows a 4096 word 50 
plane store as used in an MSB type 
memory system. 


EE 39771 for further details 


RANK PRECISION INDUSTRIES 
LTD 


37-41 Mortimer Street, London, W.1 
OUTPUT PRINTER 
(illustrated below) 


The Xeronic high speed computer out- 
put printer utilizes xerography and an 
electronic method of character generation 
to produce printed forms at a linear 
paper speed of 40ft/min. This speed 
represents a maximum computer output 
rate of 4700 characters/sec or 2880 
lines/min. 

The machine can be used in one of 
two ways. If it is being used as part of 
a large, high speed computing system 
such as an Emidec 2400, a Ferranti 
Orion, an A.E.I. 1010 or others having 
a similar speed and storage capacity, the 
Xeronic printer can work “on-line” by 
direct connexion with the computer. If, 
however, it is used in conjunction with 
a medium sized computer, a Ferranti 
Pegasus, an English Electric Deuce or 
Emidec 1100, for example, “off-line” 
working is adopted for maximum effi- 
ciency. In this latter mode of operation 
the high rate of printing is matched to 
the slower output speed of the computer 
through the intermediary of a magnetic 


tape. The computer output is recorded 
on the tape in blocks containing up to 
895 characters. Then at any time after 
the information has been correctly writ- 
ten on the tape, the printer can read it, 
a block at a time and transfer the charac- 
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ter to its own internal ferrite core store 
ready for printing. 

Besides printing characters representing 
the computer output, the machine also 
simultaneously prints its own form out- 
lines. The versatility of the Xeronic 
printer is due to this unique feature, to- 
gether with the fact that all its functions 
are entirely under control of the com- 
puter, either directly in “on-line” opera- 
tion or via magnetic tape in “off-line” 
working. In both cases all orders and 
information for operating the printer, 
including form selection and tabulation 
instructions, are provided as part of the 
input to the printer. This allows the 
programmer considerable freedom in 
specifying form layouts and permits a 
change from one type of form to an- 
other by merely inserting the form num- 
ber in the appropriate order. In this way 
up to four (in some cases up to thirty- 
two) form outlines are available for 
immediate selection without loss of print- 
ing speed. 

Characters to be printed are displayed 
under control of the input data as a 
pattern of overlapping dots on the face 
of a cathode-ray tube. This method of 
generating visible characters is one which 
combines accuracy’ of alignment and 
clarity of outline with simple and reli- 
able circuits. The actual character 
generators are, in fact, passive circuits 
consisting mainly of resistors on plug-in 
printed circuit boards. Normally 54 
different characters are provided but 
additional ones up to a maximum of 118 
can be supplied. 


Positioning circuits ensure that suc- 
cessive characters are either positioned 
in adjacent columns or occur at specific 
positions in the line according to the 
tabulation instructions in the programme. 


The c.r.t. display is optically projected 
on to the revolving drum from which 
the xerographic printing is carried out. 
An extensive error checking and inter- 
locking system is incorporated in the 
machine. 

EE 39 772 for further details 


SHORT BROTHERS & HARLAND 
LTD 


Montgomery Road, Belfast, 6 
REACTOR SIMULATOR 
(Illustrated on page 756) 


A }-scale model of this 200 amplifier 
instrument was shown. The simulator, 
which is a large special purpose analogue 
computer capable of accurately simulat- 
ing the behaviour of a complete atomic 
power plant, has been ordered by the 
United Kingdom Atomic’ Energy 
Authority. It is being installed at the 
Calder Operations School where it will 
enable a trainee operator to attain—be- 
fore he goes to work in an actual station 
—a high degree of proficiency in the 
control of reactors. 


The simulator comprises a console and 
five racks of equipment. It will represent 
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a reactor which, for the purpose of simu- 
lation, is considered as being split into 
three zones. Although this machine is 
designed to simulate a Calder Hall type 
reactor a relatively small modification 
will convert it to simulation of advanced 
gas-cooled reactors. 


A mock reactor control desk similar 
to those being supplied to new power 
stations will be used with the simulator. 
The instruments on the desk will receive 
their information from the simulator, 
which will also interpret any control 
adjustments made by the trainee opera- 
tor and revise its signals to the desk 
instruments accordingly. Thus the new 
operator will receive his instruction at a 
control desk which, as far as the evi- 
dence of his senses is concerned, is 
directing the activities of a full scale 
nuclear power station. 


The machine's overall component 
error will not exceed one part in one 
thousand. 


EE 39773 for further details 


EDUCATIONAL ANALOGUE COMPUTER 


(/llustrated below) 


This is a new analogue computer de- 
veloped to meet the present trend to- 


wards the introduction of computing 
techniques into the curricula of Univer- 
sities and Technical Colleges. Although 
basically an educational instrument it 
can also be used for serious research. 
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The computer combines simplicity, flexi- 
bility, economy and reliability, with 
accuracy and ease of presentation. Its 
component accuracy is 1 per cent. The 
standard machine has a capacity of 8 
amplifiers with provision for an exten- 
sion of up to 15 amplifiers. 


Setting up a problem automatically dis- 
plays a visual presentation of the circuit 
diagram involved, thus alleviating the 
normally difficult transition from purely 
theoretical study to operation of an ad- 
vanced computer such as a Short Simlac. 


The computer is used with a separate 
oscilloscope and power units as these 
are usually available in most technical 
colleges or electronic laboratories. Thus, 
for a modest figure such establishments 
can add to their resources an analogue 
computer of considerable accuracy which 
is not only an excellent teaching vehicle 
but is also capable of serious research. 
When required a suitable oscilloscope 
and power units can be supplied. 


EE 39774 for further details 


THE SOLARTRON ELECTRONIC 
GROUP LTD 
Victoria Road, Farnborough, Hampshire 


HiGH SPEED PRINTER 


(Illustrated above right) 


Two types of high speed printer are 
now in production by Solartron, the 
ED.1035 direct printer and the ED.1036 
register printer. The direct printer re- 
quires the input information to be main- 
tained during the print cycle, whereas the 
register printer stores each line of in- 
formation until printed. 


These printers can be used as an out- 
put device for computers, digital data 
systems, print out of spectrometric read- 
ings, recording from transducer data- 
logging systems, in fact in any system 
requiring high speed recording. 

The printing head is common to both 
types of printer and will print lines 14 
columns wide at a rate of better than 
10 per second. Fifteen characters are 
available located on 14 continuously 
rotating print wheels which are struck 
as required by magnetically operated 
hammers. An ordinary typewriter ribbon 
is fed between the paper and print wheels. 
The ribbon moves only when printing 
is required and reverses direction auto- 
matically at the ends of the ribbon. The 
paper feed mechanism advances the 
paper on completion of a line of print 
or on command. Facilities for the use 
of fanfold paper are available. In order 
to achieve maximum printing speed, the 
printer control logic is so arranged that 
printing will always commence with the 
next available character required in a 
newly signalled line, without having to 
wait for the mechanism to reach a datum 
condition. The control circuits are con- 
tained in a case separate from the print 
head. For applications requiring fewer 
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than 14 columns, an appropriately modi- 
fied electronic unit is available. 


The register printer can accept binary 
coded decimal information (4 wire) or 
alternatively ‘one out of N’ code (15 
wire) for each column. On receipt of a 
‘written’ signal from the printer, the 
source may be released to acquire further 
data which will be accepted at the end 
of the printing cycle. If a print command 
has been given, the next line will start 
printing immediately, the print cycle start- 
ing from the next character and finishing 
when all registers are empty. This permits 
short print cycles and an effective printing 
rate significantly higher than normal. 


EE 39775 for further details 


SPERRY GYROSCOPE CO LTD 
Great West Road, Brentford. Middlesex 


MAGNETIC STORAGE DRUMS 
(Illustrated below) 


The basic C unit has 260 tracks (256 
binary plus 4 waveform) offering a 
capacity of one million bits. Additional 
units may, however, be built up ver- 
tically on a common shaft driven by the 
basic motor of the IC unit. Types 2C, 
3C and 4C thus offer respectively twice, 


three times and four times original capa- 
city. The latest and smallest addition to 
the Sperry range is the type D, a minia- 
turized unit designed in the first instance 
to meet airborne and Service require- 
ments, where compactness is vital. 


With a drum diameter of only 3in and 

a choice of running speeds of 6000, 
8000 or 12000 rev/min, these drums 
are equally suitable for industrial appli- 
cations where lack of space and relia- 
bility are prime considerations. Two ver- 
sions were shown (type D2 and D4) and 
capacities up to 68 000 bits are available. 
EE 39776 for further details 
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polypole 


couplers 


for Pye 
microwave 
TV links 


Robust, reliable and lightweight 
BICC Polypole Couplers and Multi- 
core Cables are used exclusively by 
PYE as part of the standard equip- 
ment for their transportable long 
range television links. 

BICC design and manufacture 
Polypole Coupler Systems to meet 
special requirements. These systems 
cover a wide variety of types and 
sizes of cable, terminated with 
moulded-on couplers. 





Further information is contained in Publication TD WG CD6—available on request 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 21 BLOOMSBURY STREET LONDON WCl 
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Semiconductors for Radio and TV 


Germanium PNP Alloy Type Transistor 2SA92 For Local Oscillator Service (18Mc) 


2SA93 For Mixer Service (12Mc) 

2SA76—s For High Frequency Amplification (VHF*FM) 
2SA77__—s For High Frequency Amplification (VHF*FM) 
2SA175 For High Frequency Amplification (22.5Mc) 
2SA236 For intermediate Frequency Amplification (455Kc) 
2SA237 For intermediate Frequency Amplification (455Kc) 


2SA49 = For Intermediate Frequency Amplification (455Kc) 
2SA52. For Converter Service (1.5Mc) 
2SA53__—s For intermediate Frequency Amplification (455Kc) 
23826 For Audio Frequency Power Amplification 
2S854 For Audio Frequency Amplification 
258856 For Audio Frequency Power Amplification 
288189 For Audio Frequency Power Amplification Germanium PNP Mesa Type Transistor 
sae vo a Ane ae cmncenen 2SA299 For Mixer & Local Oscillator Service (TV Tuner) 
2SA230 For High Frequency Amplification (TV Tuner) 

: : 2SA239 For Converter Service (VHF*FM) 
Germanium PNP Drift Type, Transistor 2SA240 For High Frequency Amplification (VHF-FM) 
2SA57_—s For High Frequency Amplification (18Mc) 
2SA58 = For High Frequency Amplification (12Mc) Germanium Point Contact Diode 
2SA60 = For Converter Service (12Mc) 1N60 For AM/FM Radio & Video Detector Service — 
2SA72_ ~—s For High Frequency Amplification (1.5Mc) 1$50 For AM/FM Radio Detector Service (Single End) 
2SA73 2 For Converter Service (1.5Mc) 1834 For General Service 


For complete information, write to 


TOKYO SHIBAURA ELECTRIC CO., LTD. 


Tokyo, Japan Cables: TOSHIBA TOKYO 
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Description, basée sur des renseignements fournis par les constructeurs, d'un choix d’appareils 
exposés au Salon du Calculateur 


ACCOUNT-TOKENS LTD 
42 Fords Park Road, London, E.16 
PERFORATION AUTOMATIQUE DE CARTES 
(Illustration @ la page 750) 


La machine a perforer “Printapunch” 
fait usage d’ouvertures codées dans des 
plaques métalliques ou plastiques bos- 
selées pour le poingonnage de données 
importantes dans des cartes de tabula- 
tion prémarquées, selon un code de 
poingonnage classique. La machine peut, 
en méme temps, poingonner des données 
variables et constantes dans les cartes, et 
imprimer des informations claires et 
lisibles des plaques  bosselées. Ces 
derniéres sont habituellement des plaques 
standard en matiére plastique. Elles se 
différencient uniquement par une série 
de trous ronds pratiqués dans la partie 
vierge des cartes. Dans la machine, ces 
trous servent de gabarits de poin¢gonnage. 
Les données sur les plaques 4 bossage 
peuvent varier considérablement selon 
l’application individuelle. En utilisant la 
plaque en matiére plastique, plus une 
plaque fixe facultative pour les données 
a répétition pouvant étre verrouillées 
dans l'appareil ainsi que des données 
variables introduites a l'aide du clavier, 
on peut effectuer les opérations simul- 
tanées suivantes, a l'aide d’une carte de 
tabulation prémarquée: 

(1) Des données gravées en relief, 
telles que le numéro du compte et le 
nom d’un client, le nom et le numéro 
d'un employé, le nom et le numéro 
d’une piéce, etc. peuvent étre imprimées 
& partir de la plaque en matiére plasti- 
que insérée. 

(2) Des données telles que le nom d’un 
agent, son adresse, le numéro de sa 
branche etc. peuvent étre imprimées a 
partir des plaques fixes facultatives. 

(3) Des dates peuvent étre imprimées 
a partir d'un dispositif & dater porte- 
style. 

(4) Des données variables allant 
jusqu’a six chiffres, telles que le montant 
d’une vente ou un processus quantitatif 
ou un nombre d‘heures de travail, etc. 
peuvent étre poingonnées dans la carte 
au moyen du clavier de la machine. 
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(5) Des données a répétition, telles que 
l'emplacement d’un agent ou dun 
magasin, le numéro d'une succursale, 
etc. peuvent étre poingonnées dans les 
cartes a partir d'un plaque fixe. 


EE 39751 pour plus amples renseignements 


AMPEX (Great Britain) LTD 
Arkwright Road, Reading, Berkshire 


MEMOoIRE A NOYAU UNIVERSELLE 


Les mémoires type RB sont prévues 
pour l'utilisation dans des systémes & 
données exigeant des mémoires rapides 
et relativement petites, avec commande 
logique dans la région de 100 4 200 kHz. 
Ces mémoires offrent plusieurs modes de 
fonctionnement caractérisant leur grande 
souplesse d'emploi. Elles peuvent étre 
mises en oeuvre soit comme mémoires 
d’accés aléatoires ou séquentielles, soit 
comme séparateurs, ou toute combinaison 
des deux. 

La capacité de stockage est de 128, 
256, 512 ou 1024 mots, 4 & 24 chiffres 
binaires par mot, en incréments de deux 
chiffres binaires. Des capacités supé- 
rieures peuvent étre obtenues en com- 
binant des mémoires. Elles comportent, 
au demeurant, un bloc d’alimentation 
autonome. 


EE 39 752 pour plus amples renseignements 


BLOCK & ANDERSON LTD 
Banda House, Cambridge Grove, Hammersmith, 
Lesdoa, W.6 


CALCULATEUR “STERLING” 


Le machine éléctronique Bandatronic 
pour le calcul en monnaie de compte 
anglaise a été réalisée pour répondre a 
la demande du commerce et de Il’indus- 
trie d’un appareil & bon marché leur 
permettant d’effectuer rapidement les 
calculs en monnaie anglaise, C’est a dire 
un appareil qui puisse résoudre im- 
médiatement tous les problémes de 
bureau, sans qu'il y ait lieu d’avoir 
recours & des appareils d’un usage moins 
commode. 

L’équipement de base est un élément 
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lectronique 4 l'Olympia de Londres du 3 au 12 octobre 1961. 


Traduction des pages 750 a 756 


électronique d’arithmétique en monnaie 
sterling, relié & six machines A écrire, 
dont chacune fonctionne indépendam- 
ment pour ume opération particulitre 
nécessitant des calculs en livres sterlings. 
Il multiplie et tape automatiquement les 
résultats, qu’il convertit en chiffres ronds, 
a un penny prés, si nécessaire. Il calcule 
les escomptes, ajoute les montants tapés 
en noir, soustrait les montants tapés en 
rouge, emmagasine et tape automatique- 
ment les sous-totaux et les totaux, et 
présente finalement un grand total des 
opérations de la journée. Chaque 
machine Aa écrire d’entrée et de sortie 
peut étre utilisée sur un méme pro- 
gramme différent et cette souplesse 
permet un changement immédiat pour 
faire face aux charges de pointe sur un 
programme particulier. 

EE 39753 pour plus amples renseignements 


SYSTEME A DACTYLOGRAPHIER DES 
DOCUMENTS 


(illustration a la page 750) 


Le Typetronic 2213 est un appareil 
silencieux a dactylographier des docu- 
ments d'affaires, comprenant une 
machine a écrire électrique avec des 
piéces électroniques pouvant étre “pro- 
grammées” pour n’importe quelle 
opération dactylographique automatique. 
Mise en mouvement par des cartes per- 
forées sur les bords ou une bande 
perforée, le Typetronic tapera auto- 
matiquement a plus de 100 mots par 
minute, éliminant les erreurs humaines 
et la dactylographie manuelle de textes 
a répétition, toujours cofteuse. La 
machine elle-méme produit des cartes 
perforées sur les bords ou des bandes 
perforées pour le traitement automatique 
ultérieur, et elle fait ses propres perfora- 
tions d’alimentation. 

Des données variables peuvent étre 
transmises & la machine a écrire par 
l’opérateur. La machine & écrire s’arréte 
automatiquement a I’emplacement cor- 
rect pour la réception. Des données 
choisies peuvent étre poingonnées sur 
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une bande perforée nouvelle ou sur des 
cartes perforées sur les bords. 


EE 39 754 pour plus amples renseignements 


COMPUTER ENGINEERING LTD 
Stranvaer Hoase, B= Road, Bracknell, 


PETIT CALCULATEUR NUMERIQUE 
(Hlustration a4 la page 750) 


Le CE102 est un petit calculateur 
numérique constitué de corps solides et 
utilisant les éléments “Combi” Mullard. 
fl comporte un petit réservoir 4 tambour 
& action rapide, ayant une capacité de 
4092 mots de 32 chiffres chaque. 

L’information est regue d'une bande 
de papier perforée standard & cing trous, 


& Taide d’un lecteur de bande & action - 


rapide. Les indications de sortie sont 
données au moyen d’un téléscripteur ou 
d'une machine a écrire électrique. 
L’appareil de sortie comprend un per- 
forateur de bande pouvant étre couplé 
au téléimprimeur. 

Le code I'instruction de la machine 
est le fruit de l’expérience de |’enseigne- 
ment de la programmation. C’est un 
code de machine facilement appris et 
simple a appliquer. Le nombre de 
fonctions est un compromis entre 
l’extréme simplicité et la prolixité, entre 
la complexité et la concision. 

Chaque instruction se rapporte 4 une 
seule adresse et il y a un seul accumu- 
lateur de travail. Il y a un chiffre dans 
chaque mot d'instruction qui peut étre 
utilisé pour la modification d’adresse 
automatique (modification B). La modi- 
fication d’adresse automatique est une 
des principales caractéristiques d’un code 
d’ordres trés puissant, et dans le CE102 
chaque adresse peut étre modifiée. 


EE 39755 pour plus amples renseignements 


CREED & CO. LTD 
Telegraph House, Croydon, Surrey 
IMPRIMEUR DE SORTIE 
(illustration a la page 751) 


L’imprimeur de sortie type 1000 est 
un imprimeur de série (caractére par 
caractére), concu pour servir de dis- 
positif économique de sortie de calcu- 
lateur directement “sur ligne”, ou 
d’appareil de reproduction “hors ligne”, 
commandé par bande de papier perforée 
ou par bande magnétique. '.a vitesse de 
fonctionnement est de 100 caractéres par 
seconde (1000 mots minute). L’enregistre- 
ment des données se fait par téte im- 
primeuse comportant 25 styles hydrau- 
liquement actionnés et disposés dans un 
réseau compact de 5 x 5, dont le fonc- 
tionnement combiné a l'aide d’un ruban 
& encre classique, forme chaque carac- 
ttre comme une mosaique. Cette dis- 
position obvie aux limitations des 
caracttres en métal solide et permet 
dobtenir un nombre presque infini de 
dessins de caractéres. 

D’autres  particularités comportent 
Y'avance de papier & grande vitesse selon 
des réglages ajustables sur des disques 
de programme en métal interchangeables, 
la commande de tabulation variable et 
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des “tracteurs” de platines réglables pour 
recevoir du papier, avancgant sur chaine 
& pignon, de n’importe quelle largeur 
entre 15,24 et 43,18 cm. 

EE 39 756 pour plus amples renseignements 


APPAREIL A DACTYLOGRAPHIER ET A 
POINCONNER PAR CODE 


(Illustration 4 la page 751) 


Le “Creedomat” comprend une 
machine a écrire électrique IBM avec 
des éléments interconnectés de lecture et 
de poingonnage de bande Creed, com- 
pléte avec disque métallique logeant des 
circuits transistorisés et des commandes 
4 bouton-poussoir, et il permet le poin- 
gonnage-code de bande de papier 4 5,6 
ou 7 pistes, en plus de la dactylographie 
de documents originaux. Il traduit aussi 
automatiquement les bande de papier 
perforées & 5, 6, 7 ou 8 pistes et les 
cartes perforées sur bords en textes 
dactylographiés a la vitesse de 100 mots 
par minute. 


EE 39 757 pour plus, amples renseignements 


DATA RECORDING INSTRUMENT 
‘ co. LTD 
33 Woodthorpe Road, Ashford, Middlesex 


CONTROLEUR DE BANDE MAGNETIQUE 
(Illustration a la page 751) 


L’appareil de mesure “DR Tapetester” 
a été étudié pour recevoir toutes les 
épaisseurs de bande magnétique et il 
effectue, en ume seule opération, une 
analyse statistique compléte de toutes 
les imperfections au-delA des limites 
réglables de qualité spécifiées sur son 
panneau de commande, 

Des pointes de bruit simples et 
multiples, ainsi que des pertes d’impul- 
sions sont enregistrées jusqu’A n’importe 
quel nombre en ligne 4 travers la bande, 
et le compte total de chaque type de 
défaut est affiché sous une forme aisé- 
ment lisible. En méme temps, un enregis- 
treur a plume indique la_ sensibilité 
moyenne de la bande. 

En variante, lorsqu’on veut faire un 
examen visuel des défauts de la bande, 
le contréleur peut étre commuté pour 
arréter, 4 chaque défaut, l’avance de la 
bande et rendre automatiquement le 
défaut prét au contréle sous un micro- 
scope stéréoscopique. Une lampe indique 
alors la piste & examiner. L’intervalle de 
temps depuis la détection du défaut 
jusqu’au positionnement de la bande est 
inférieur a dix secondes. 

On contréle la bande en la faisant 
passer par deux tétes doubles de lecture/ 
écriture & une vitesse de 190 ou 381 mm/ 
sec. et en enregistrant toutes les pistes 
jusqu’é la saturation & l'une des tétes, 
et numériquement 4 une fréquence pré- 
réglée a l'autre téte. La fréquence pré- 
régiée est déterminée par les besoins du 
client et elle peut aller jusqu’é 50000 
inversions de flux par seconde. Au cours 
d'une méme opération, les enregistre- 
ments sont lus, amplifiés, et leurs niveaux 
sont vérifiés par des circuits sensibles 
qui discriminent entre niveaux de repro- 
duction acceptables et inacceptables. 
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Les niveaux de discrimination sont 
régiés au moyen de deux commandes 
étalonnées qui assurent un réglage précis 
et continu jusqu’A 5% de la moyenne 
nominale de chaque niveau de repro- 
duction. 

Lorsqu’un défaut est décelé, une 
impulsion est produite qui est dirigée soit 
vers les circuits de comptage soit vers 
les circuits qui commandent I’avance de 
la bande, conformément au mode de 
fonctionnement choisi. Les circuits de 
comptage effectuent des changements 
cadencés de courant pour produire les 
indications numériques sur les cadrans 
du tableau du contréleur. 

Les circuits de commande d’avance 
arrétent la machine, emregistrent une 
impulsion de marquage sur la bande et 
placent le défaut immédiatement sous le 
microscope. 


EE 39758 pour plus amples renseignements 


DECCA RADAR LTD 
Decca House, ‘im Sy meee London, 


APPAREIL A BANDE MAGNETIQUE 
(Illustration a@ la page 752) 


Le calculateur & bande magnétique 
Decca type 4000 est un appareil de con- 
ception avancée. 

Il existe deux modéles de cet appareil, 
ayant des paramétres électriques et 
mécaniques semblables, pour bande 
magnétique de 2,54cm et 1,27cm. Le 
coffret de dessin standard contient un 
mécanisme d’entrainement de la bande, 
des circuits électroniques, un tableau de 
commande manuelle avec systémes de 
verrouillage logiques, des circuits préam- 
plificateurs ainsi que des alimentations 
de courant et de vide. 

Moins de 2m.sec s’écoulent depuis la 
réception du signal de départ jusqu’a la 
marche de la bande, qui continue a 
marcher a la vitesse spécifiée dans 
l'enregistrement exact avec le préampli- 
ficateur. A ume vitesse de bande de 
281cm/sec, la longueur de bande perdue 
pendant la mise en marche et l’arrét est 
inférieure & 7,62 mm. Des tétes com- 
binées de lecture/écriture sont fixées a 
des intervalles de 9,91mm afin d’assurer 
la rétrovérification d’informations en- 
registrées. Durant I’emploi de ce systéme, 
l’écart caractéristique entre blocs n’est 
que de 17,8mm environ, ce qui garantit 
une meilleure utilisation de la bande. Les 
vitesses ordinaires d’enregistrement sont 
de 45000, 90000 et 18000 caractéres par 
seconde. Cette dernitre vitesse est 
atteinte par un dispositif de pistes entre- 
lacées qui donne une trés grande effi- 
cacité dans l’usage de la bande en per- 
mettant l’enregistrement de deux fois 
autant de données, par rapport aux 
méthodes conventionnelles. 

Le calculateur type 4000 comporte 
lentrainement pneumatique de la bande. 
Cette méthode permet des accélérations 
et des ralentissements rapides et sans 4 
coups, tout en maintenant un enregistre- 
ment exact de la bande avec la téte. 


EE 39759 pour plus amples renseignements 
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DOBBIE McINNES (Electronics) LTD 
4 The Moast, Guildford, Surrey 


APPAREIL DE REPORT DE REPERAGE PAR 
PARTAGE DU TEMPS 


La gamme d’appareils de report fabri- 
qués par Dobbie McInnes (Electronics) 
Ltd vient de se voir ajouter depuis peu 
un petit indicateur mural prévu pour 
l'emploi en liaison avec les simulateurs 
de radar. Sous une forme modifiée, cet 
appareil convient également aux enregis- 
trements en direct d’exercices tactiques 
en utilisant les indications réelles de 
radar. 


Avec Il’appareil standard actuel, on 
peut obtenir jusqu’é 9 reports différents, 
dont chacun constitue une série de 
symboles uniques. Ces différentes pistes 
figurent sur la face d’un tableau éclairé 
par l’arriére sans qu’aucun mécanisme ne 
vienne géner la vision. 


A Yopérateur, le tableau apparaft 
comme un panneau a éclairage atténué 
sur lequel les diverses pistes apparaissent 
au fur et a mesure de leur production. 
Les pistes sont imprimées de l’arriére sur 
le papier se trouvant derriére le panneau 
éclairé. Un rouleau de papier est fixé 
au-dessus de l’enregistreur et il peut étre 
tiré au dehors 4 travers une fente au- 
dessous, afin d’obtenir un enregistrement 
permanent de I’exercice. Des panneaux 
“magiques” sont actuellement mis au 
point, qui conserveront l’enregistrement 
imprimé pendant la durée de temps 
voulue, aprés quoi il sera effacé. 


Une seule téte d’impression est utilisée 
pour toutes les différentes pistes. Cette 
téte est déplacée de piste en piste vers 
une base de partage du temps prédéter- 
minée. Si une piste quelconque est telle- 
ment éloignée de la piste précédente que 
la durée de temps est insuffisante, le point 
ne sera alors imprimé que lorsque la 
position correcte aura été atteinte. Le 
pointage est précis, pour chacune des 
pistes individuelles au moment oi il est 
effectué. La téte d’impression se déplace 
sur la piste sur une courte distance avant 
que lopération d’impression ne com- 
mence. Le degré de précision du pointage 
est supérieur 4 0,2% de l’échelle effective 
sur le dispositif de report. 


L’intervalle de temps moyen entre les 
pistes est d’ume demi-seconde a une 
seconde. La téte peut se déplacer entre 
les pistes A environ 20cm/sec. Si la 
vitesse du navire doit étre évaluée par 
la distance entre symboles consécutifs, 
il faudra alors prévoir un intervalle de 
temps de 3 secondes. Cette durée est 
suffisante pour la distance maxima entre 
les pistes, et les symboles ne seront alors 
imprimés que sur une base de temps. 


Les dimensions normales des dispositifs 
de report sont: 25 x 45cm, 45 x 75cm, 
75cm xX 75cm et 100 x 100cm. Pour 
les besoins généraux d’enseignement, le 
format 45 x 75cm semble le plus 
indiqué. 

EE 39 760 pour plus amples renseignements 
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ELLIOTT BROTHERS (LONDON) LTD 
34 Portland Place, London, W.1 
CALCULATEUR UNIVERSEL 
(illustration a la page 752) 


Le calculateur numérique universel 
constitué de corps solides, National- 
Elliott 803 est un appareil d’une grande 
souplesse d’emploi,; couramment utilisé 
dans le monde entier pour les calculs 
scientifiques, pour le traitement numéri- 
que de l'information commerciale et pour 
la commande de procédés industriels. La 
toute dernitre version du _ calculateur 
*803’ comporte plusieurs perfectionne- 
ments par rapport aux modéles précé- 
dents. 

Les vitesses de fonctionnement ont été 
considérablement accrues et un bloc 
d’alimentation a batterie a été incorporé 
au systéme pour protéger le calculateur 
contre les effets de fluctuations de ten- 
sion secteur et les pannes de courant. 

La derniére innovation est un poste a 
bande de papier congu pour grouper en 
un seul élément tous les dispositifs 
d’entrée et de sortie de bande de papier. 
Ceci a pour effet de hater le maniement 
de la bande de papier perforée et rend 
le fonctionnement du calculateur encore 
plus aisé qu’auparavant. 


EE 39761 pour plus amples renseignements 


THE ENGLISH ELECTRIC CO. LTD 
English Electric House, Strand, London, W.C.2 


SYSTEME TRANSISTORISE DE TRAITEMENT 
DES DONNEES 


(Illustration a la page 752) 


Le systéme de traitement des données 
English Electric KDP10 est actuellement 
produit en tant qu’ordinateur de 
grandeur moyenne parfaitement mis au 
point, pour les applications commerciales. 
Il met en oeuvre les méthodes les plus 
perfectionnées de construction et de 
fonctionnement, a savoir: l’organisation 
effective des données de longueur vari- 
able, ce qui augmente considérablement 
la capacité du calculateur par rapport 
aux systémes a longueur fixe, le fonc- 
tionnement simultané, qui permet 
d'utiliser au maximum le temps du 
calculateur, le traitement alphanumérique 
des données qui rend superfiu l’appareil- 
lage de conversion binaire, le contréle 
de parité automatique a tous les points 
de transfert des données a intérieur du 
systéme, le calcul arithmétique auto- 
matique intégralement vérifié et, enfin, 
le traitement accordé des données a 
grande vitesse a tous les stades, tant “sur 
ligne” que “hors ligne”. 

Le calculateur KDP10 comprend un 
certain nombre d’éléments intégrés a 
circuit imprimé transistorisé, soit: un 
élément central de commande de pro- 
gramme, une mémoire & noyau de ferrite 
a action rapide, un pupitre de contréle 
et d’affichage, un sélecteur de bande et 
ses éléments intermédiaires permettant 
extension et le branchement sur un 
maximum de 62 éléments & bande mag- 
nétique, un lecteur A grande vitesse de 
bande de papier, un  imprimeur- 
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contréleur “sur ligne” et son perforateur 
de bande de papier, et un imprimeur de 
lignes & action rapide. 

Les 62 éléments a bande magnétique 
précités sont tous capables de lire et 
d’enregistrer & une vitesse de 33333 
caractéres/seconde, L’enregistrement se 
fait en double sur 16 pistes, afin de 
prévenir toute erreur possible due & un 
chiffre binaire manquant sur n’importe 
quelle piste. Le lecteur de bande de 
papier a une vitesse de 1000 caractéres 
par seconde. Les vitesse du systéme sont 
partout du méme ordre. L’imprimeur de 
sortie principale, lorsqu’il fonctionne 
“sur ligne” produit 600 lignes/minute 
dont chacune peut avoir jusqu’A 120 
caractéres. Les transcripteurs “hors 
ligne” de cartes/bande magnétique et de 
bande magnétique/cartes fonctionnent & 
la vitesse de 420 et 150 cartes/minute 
respectivement. 


EE 39 762 pour plus amples renseignements 


FRIDEN LTD 
Friden House, 93-101 Blackfriars Road, 
Lendoa 1 


CONVERTISSEUR DE CODES DE BANDES 
PERFOREES 


Le convertisseur de codes de bandes 
perforées Friden se compose d’un lecteur 
de bande de papier et d’un perforateur, 
logés dans un méme coffret et pouvant 
convertir n’importe quel code de 5,6,7 
ou 8 pistes en n'importe quel autre code 
de 5, 6, 7 ou 8 pistes. Durant la con- 
version en code de cing pistes, les codes 
de déplacement de chiffres et de lettres 
sont automatiquement ajoutés a la bande 
de sortie. Un dispositif permet d’insérer 
le code d’avance de ligne durant la con- 
version au code télégraphique a cing 
pistes. Un autre dispositif spécia] permet 
de sauter les parties de la bande en cours 
de lecture, sous le contréle des codes 
dans la bande. La vitesse du convertis- 
seur de code est de 1180 codes/minutes. 


EE 39763 pour plus amples renseignements 


IBM (United Kingdom) LTD 

101 Wigmore Street, London, W.1 
SYSTEME DE TRAITEMENT DES DONNEES 

(Illustration a la page 753) 


L’ordinateur IBM101 ne comporte que 
trois éléments, occupant moins de 
27,87 m* de surface de sol. Ces trois 
éléments assurent la lecture des cartes & 
une vitesse pouvant aller jusqu’A 800 
cartes/minute, l’impression des lignes & 
une vitesse pouvant atteindre 600 lignes/ 
minute et la perforation des cartes & une 
vitesse allant jusqu’A 250 cartes minute. 
Il y a, en outre, un appareil de calcul 
des plus puissants. 

Jusqu’a six éléments & bande mag- 
nétique peuvent étre reliés au 1401, co 
qui en fait un systéme de grandeur 
moyenne idéal pour le traitement efficace 
de grosses quantités de données ne 
pouvant étre dépouillées aisément sur 
cartes perforées. Une bande 1401 peut 
également servir d’élément auxiliare aux 
calculateurs de la série 700 ou 7000, les 
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Pour les applications nécessitant un 
accts intermittent & de trés grands dos- 
siers, il existe unm réservoir 4 disque 
magnétique d’une capacité maximum de 
20 millions de  caractéres alpha- 
numériques. Le systtme RAMAC 1401 
apporte les avantages du traitement “sur 
ligne” et d’un contréle plus étendu. 

L’élément de dépouillement de tous les 
systémes 1401 est l’'élément de traitement 
IBM 1401. C’est un petit bloc transistorisé 
avec de nombreuses caractéristiques qu'on 
ne trouvait jusqu’ici que dans les calcu- 
lateurs beaucoup plus grands. Les opéra- 
tions sont commandées par un pro- 
gramme emmagasiné séquentiel, avec tous 
ses avantages de simplicité et de sou- 
plesse de fonctionnement. Afin de faire 
le meilleur usage possible du réservoir 
& noyau magnétique, l’ordinateur 1401 
utilise le concept de longueur variable 
des mots dans les données et les instruc- 
tions, ces derniéres ne nécessitant qu’une 
seule position de stockage. 

Le 1401 est livrable avec des capacités 
d’emmagasinage a noyau de 2000 ou 
4000 positions alphanumériques. Cette 
capacité peut étre encore augmentée par 
l'élément d’emmagasinage 4 noyau sup- 
donne des capacités 


plémentaire qui 
totales de 8000, 12000 ou 16000 posi- 
tions. La vitesse de base du cycle de 
caractéres du réservoir &4 noyau mag- 
nétique du 1401 est de 11,5 usec. 

EE 39 764 pour plus amples renseignements 


INTERNATIONAL COMPUTERS & 
TABULATORS LTD 
Gloucester House, 149 Park Lane, London, W.1 
SyYSTEME DE TRAITEMENT DES DONNEES 
(iliustration @ la page 753) 


La particularité essentielle du calcula- 
teur électronique 1301 est sa grande 
vitesse de traitement alliée A sa grande 
capacité. Ce systtme a été spécialement 
con¢gu pour permettre au développement 
et A l’expansion de se faire parallélement 
avec I'accroissement des besoins d’organi- 
sation et de direction qu'il devra servir. 

L’ordinateur ICT1301 est a entrée et 
sortie par carte perforée et/ou bande 
magnétique, aussi bien qu’a sortie 
imprimée de 600 iignes/minute. La 
vitesse d’entrée des cartes perforées com- 
mandées par programme est de 600 
cartes/minute, et on peut incorporer au 
systtme jusqu’A huit ponts a bande 
magnétique. Il existe deux systémes a 
bande magnétique, a savoir: le systéme 
courant (bande de 1,27cm fonctionnant 
& 22 500 chiffres/seconde) et les systémes 
A grande vitesse (bande de 2,5cm fonc- 
tionnant & 90000 chiffres/seconde). 

Le réservoir & noyau d’accés immédiat 
a une capacité de base de 400 mots de 
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12 chiffres chaque, pouvant étre déve- 
loppés en 2000 mots en multiples de 400 
mots. Ce réservoir est complété par un 
réservoir & tambour contenant 12000 
mots de 12 chiffres et pouvant étre portés 
& 96000 mots en multiples de 12 000. 

L’ordinateur central enti¢rement tran- 
sistorisé fonctionne & 1 MHz. Les addi- 
tions et les soustractions décimales ou 
en livres sterlings peuvent étre exécutées 
en 21 usec, tandis que pour les multipli- 
cations la moyenne est de 170 usec par 
chiffre multiplicateur. 


EE 39765 pour plus amples renseignements 


MULLARD LTD 
Mallard House, Torrington Place, London, W.C.1 
MICROCIRCUITS 
(Illustration a la page 753) 


Des microcircuits d'un intérét particu- 
lier pour les réalisateurs de calculateurs 
électroniques furent exposés par Mullard 
Ltd. 

Les travaux de cette division sont 
actuellement consacrés & des contrats 
pour le gouvernement britannique, et les 
microcircuits exposés sont des spécimens 
de ceux qui ont été fabriqués pour le 
ministére de l’aviation. 

Les circuits sont produits par un pro- 
cédé d’évaporation sous vide élevé, dans 
lequel toutes les piéces (a I’exception des 
semiconducteurs) sont déposées sur de 
petites couches sous-jacentes de verre de 
0,79mm d’épaisseur. Le michrome est 
utilisé pour les résistances et l’or pour 
les conducteurs. Les condensateurs sont 
faits de protoxyde de silicium entre des 
sections d’aluminium. 

L’un des microcircuits est un multi- 
vitreur 4 deux transistors, trois résis- 
tances et deux condensateurs sur une 
couche sous-jacente mesurant environ 
3-cm X 2cm. On en a donné une 
démonstration pratique, avec sa forme 
d’onde affichée sur un oscilloscope. 

Un autre circuit constitue un circuit 
d’addition complet. I] comprend trois 
couches sous-jacentes de 3cm X 2cm, 
contenant chacune quatre transistors, cing 
diodes et douze résistances. 

Un troisitme microcircuit forme un 
régistre complet de décalage pour le 
fonctionnement & 100kHz. Il a deux 
transistors, six diodes, dix résistances et 
quatre condensateurs, tous sur une couche 
sous-jacente ne mesurant que 2cm xX 
14cm. 


EE 39 766 pour plus amples renseignements 


THE NATIONAL CASH REGISTER 
co. LTD 

206-216 Marylebone Road, London, N.W.1 
SYSTEME DE DEPOUILLEMENT DE 

DONNEES 

(Illustration a la page 754) 

Le systme N.C.R. 315 de dépouille- 
ment électronique de données a été 
spécialement congu pour I’usage com- 
mercial et il est actuellement construit 
en Grande-Bretagne. Il emploie un sys- 
téme & mémoire inédit dénommé CRAM 
qui emmagasine [information sur des 
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et permet 
intermittent 


cartes iques 
le traitement numérique 
aussi bien que séquentiel. 

Les cartes sont maintenues dans des 
cartouches interchangeables dont chacune 
emmagasine plus de cing millions de 
caractéres alpha-numériques. De plus, 
étant donné qu’une cartouche peut étre 
changée en moins de 30 sec, la capacité 
totale de ce systéme souple de classe- 
ment magnétique est  virtuellement 
illimitée. 

Pour de nombreux usages, le dispositif 
CRAM effectue le travail de trois ou 
quatre éléments 4 bande magnétique con- 
ventionnels. Toutefois, dans les grandes 
installations jusqu’é 16 dispositifs CRAM 
peuvent étre couplés simultanément & 
l'ordinateur central 315, donnant accés 
immédiat A n’importe lequel des 88 
millions de caractéres alpha-numériques. 

Pour la production en série de fac- 
tures, relevés et autres documents 
d’affaires, il existe’ un imprimeur a 
action rapide, travaillant & 680 lignes/ 
minute (ou 900 lignes/minute sur des 
données purement numériques). 


EE 39767 pour plus amples renseignements 


LECTEUR DE CARTES A ACTION RAPIDE 
(Illustration a la page 754) 


Les nombreux appareils périphériques 
spécifiquement congus pour étre utilisés 
dans le systtme 315, comprennent le 
lecteur de cartes perforées a action 
rapide C-380. Ce dernier lit et vérifie 
jusqu’a 2000 cartes 4 80 colonnes par 
minute. 

La lecture se fait électroniquement. 
Les possibilités de contréle automatique 
comprennent l'emploi de postes de lec- 
ture double et le contréle de parité 
aprés le décodage. La trémie contient 
jusqu’éa 5000 cartes. 
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ORDINATEUR 
(Illustration a la page 754) 


L’ordinateur NCR.390 est un systéme 
de traitement d’éléments d'information 
compact et peu cofiteux pour tous les 
genres de travaux de bureau. 

Il emploie des cartes de grand livre 
magnétiques spéciales sur lesquelles les 
données sont enregistrées tant en langage 
normal qu’en langage de machine. 
Lorsqu’une de ces cartes est extraite 
d'un dossier et placée dans l’imprimeur, 
un état détaillé du compte est immédiate- 
ment transmis a l’ordinateur central. 

La mémoire “incorporée” se compose 
d'une série de bandes magnétiques 
étroites, superposées a I’arritre de la 
carte. Elles ressemblent aux sections de 
bande magnétique utilisées dans les 
grands calculateurs. Jusqu’A 200 carac- 
téres d'information peuvent étre accu- 
mulés sur chaque carte. 

L’information encodée est automati- 
quement lue et vérifiée & grande vitesse. 
Lorsque le compte est dépouillé, 
Yordinateur 390 enregistre sur la carte 
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tant les données imprimées que les 
données magnétiques. 

Le systéme complet comprend un 
ordinateur central, un pupitre et divers 
éléments d’entrée, de sortie et 4 mémoire. 
L’ordinateur est transistorisé et il a une 
mémoire A noyau magnétique pour 
emmagasiner des instructions de pro- 
gramme, des totaux accumulés et 
d'autres données. 

Chaque fonction mécanique et élec- 
tronique de I'équipement est automati- 
quement commandée par le programme 
emmagasiné a [TI intérieur. On peut, 
cependant, faire varier ce processus a 
volonté a l'aide du contréleur qui a 
accés aléatoire aux éléments 4 mémoire. 

Les données sont injectées 4 l'appareil 
390 de quatre maniéres, 4 savoir; par 
enregistrement direct sur le clavier du 
pupitre, par bande de papier perforée, 
par cartes perforées, et par les cartes de 
grand livre magnétiquement encodées. 
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PANELLIT LTD 
Elstree Way, Boreh od, Hertfordshi 
SYSTEME DE CONTROLE INDUSTRIEL 





(/llustration a la page 754) 


Le systéme Panellit 609 de renseigne- 
ments et de calculs industriels est un 
appareil de contréle perfectionné pour 
l'industrie et il est déja utilisé couram- 
ment dans les usines de produits chimi- 
ques, les raffineries de pétrole, les cen- 
trales nucléaires et classiques et les 
aciéries. 

Le 609 balaie contindment les mesures 
recues sous la forme de signaux électri- 
ques de 1000 points ou davantage, et il 
vérifie si ces derniers sont aux niveaux 
voulus. Il avertit en cas de toute con- 
dition dangereuse ou de toute variation 
dans l’efficacité du fonctionnement. 

Le systéme produit un enregistrement 
imprimé des conditions dans _ toute 
lusine et a intervalles réguliers. Il cal- 
cule l'efficacité du fonctionnement de 
certaines parties préalablement choises 
de l'usine ou de l'ensemble de I’usine, et 
fournit 4 la direction les renseignements 
nécessaires lui permettant d’exploiter 
lusine de la maniére la plus efficace 
possible. Ces mémes renseignements 
peuvent étre utilisés également pour la 
commande automatique directe de I’usine. 

L’élément central de traitement de 
l'information du 609 est le calculateur 
universel Elliott 803. Ce systtme com- 
porte des dispositifs spéciaux pour le 
branchement aux installations d’entrée et 
de sortie multiples. Ces dispositifs se 
composent d’éléments de commutation 
constitués de corps solides. 
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THE PLESSEY CO. LTD 


Components Group, Wood Burcote Way, 
Towcester, Northamptonshire 


MEMOIRES A NOYAU DE FERRITE STANDARD 
(Illustration a la page 755) 


Des advantages économiques certains 
découlent de l'emploi des systémes a 
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mémoire courants, comportant des 
méthodes de circuits ayant fait leurs 
preuves. Tenant compte de cette réalité, 
la Plessey Company a congu une gamme 
de systtmes fondamentaux permettant de 
réaliser des installations compleétes 
d’emmagasinage, conformes aux désirs 
du client. 
Trois systémes de base sont actuelle- 
ment livrables: 
MSA. Temps de cycle: 0,75 usec. 
Temps d’accés: 0,35 usec. 
MSB. Temps de cycle: 
Temps d’accés: 0,65 usec. 
MSC. Temps de cycle: 
Temps d’accés: 2,0 usec. 


Syst2me Type MSA 

Ce systeme met en oeuvre une méthode 
a deux noyaux par chiffre binaire pour 
la matrice &4 memoire qui est actionnée 
par une matrice de sélection de noyau de 
commutation. La commutation partielle 
es noyaux de stockage permet le temps 
de cycle rapide. Des réservoirs de 128 
mots 50 chiffres binaires ont été pro- 
duits, et la capacité maximum pour un 
systtme de cette performance est 
d’environ 8000 chiffres binaires. 


Systeme Type MSB 

La transmission directe & un réservoir 
type M.LT. est utilisée pour ce systéme, 
les courants de sélection X et Y s’obte- 
nant de transistors 4 courant élevé rapide 
sur chaque ligne coordonnée. La capacité 
maximum de ce systéme est légtrement 
plus grande que celle des reservoirs A 
4096 mots 50 chiffres binaires produits 
actuellement. 


Syst2me Type MSC 

Un réservoir standard M.I.T. est 
employé dans ce systéme. Des transistors 
d’une puissance relativement réduite sont 
employés. Ils ne dissipent la puissance 
que pendant la commutation de noyau. 
Ce systéme est utilisé lorsque de grands 
blocs économiques a stocker sont néces- 
saires. La capacité maximum prévue 
dépasse un million de chiffres binaires. 

Tous les systémes comportent des 
plaquettes de circuits a fiches transis- 
torisés. Les circuits d’entrée et de sortie 
peuvent étre réglés pour fonctionner avec 
des niveaux logiques  utilisés dans 
n'importe quel systéme de calcul tran- 
sistorisé. 

Lillustration montre un réservoir & 
4096 mots 50 plans, tel qu’employé dans 
un systeme 4 mémoire type MSB. 
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1,6 usec. 


6,0 usec. 


RANK PRECISION INDUSTRIES 
LTD 


37-41 Mortimer Street, 
IMPRIMEUR DE DONNEES 
(Illustration a la page 755) 


L’imprimeur de données de calcula- 
teur a action rapide Xeronic utilise la 
xérographie et une méthode électronique 
de production de caractéres pour pro- 
duire des formes imprimées a une 
vitesse d’avance linéaire du papier de 
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12,2m/min. Cette vitesse représente un 
taux de débit de calculateur de 4700 
caractéres/sec. ou 2880 lignes/min. 

La machine peut étre utilisée de deux 
maniéres. Si elle est utilisée en tant que 
partie d’un grand systéme calculateur & 
action rapide tel que Il’'Emidec 2400, 
l’Orion Ferranti, l'A.E.1. 1010 ou d’autres 
systémes ayant une vitesse et ume capa- 
cité d’emmagasinage analogues, elle 
fonctionnera “sur ligne” par branche- 
ment direct au calculateur. Si, par contre, 
elle est utilisée en liaison avec un calcu- 
lateur de grandeur moyenne, comme par 
exemple le Pegasus Ferranti, le English 
Electric Deuce ou I’Emidec 1100, le fonc- 
tionnement “hors ligne” est adopté pour 
obtenir le maximum d’efficacité. Dans ce 
dernier mode le fonctionnement, la 
grande vitesse d'impression s’allie a la 
vitesse plus lente de débit du caliculateur 
par l'intermédiare d'une bande mag- 
nétique. Le débit du calculateur est en- 
registré sur la bande en blocs contenant 
jusqu’é 895 caractéres. Puis, & n’importe 
quel moment aprés que l'information a 
été correctement portée sur la bande, 
l'imprimeur pourra la lire, un bloc a 
la fois, et transférer les caractéres & son 
propre réservoir & noyau de ferrite, prét 
pour l’impression. 

En plus de l'impression de caractéres 
représentant le débit du calculateur, la 
machine imprise aussi simultanément ses 
propres contours de formes. La souplesse 
d'emploi de l’imprimeur Xerenic est due 
a cette caractéristique unique en son 
genre, de méme qu’au fait que toutes 
ses fonctions sont entitrement sous le 
contréle du calculateur, soit directement 
dans le fonctionnement “sur ligne,” soit 
au moyen d'une bande magnétique dans 
le fonctionnement “hors ligne.” Dans les 
deux cas, tous les ordres et toutes les 
instructions pour la marche de l’im- 
primeur, y compris le choix de la forme 
et les instructions de tabulation sont 
donnés en tant que partie de l'entrée A 
l'imprimeur. 

Les caractéres devant étre imprimés 
sont affichés sous le contréle des don- 
nées d’entrée en tant que dessin de 
points se chevauchant sur la face d'un 
tube cathodique. Cette méthode de pro- 
duction de caractéres visibles combine 
la précision de l’alignement et la clarté 
du contour avec des circuits simples et 
sirs. Les “producteurs” de caractéres 
sont, en fait, des circuits passifs se com- 
posant principalement de résistances sur 
plaquettes de circuits imprimés a fiches. 
Normalement, 54 caractéres différents 
sont prévus mais des caractéres supplé- 
mentaires, jusqu’A un maximum de 118, 
peuvent étre fournis. 

Les circuits de positionnement veillent 
a ce que les caractéres successifs soient 
positionnés dans les colonnes adjacentes 
ou quils apparaissent 4 des positions 
spécifiques dans la ligne, selon les ordres 
de tabulation du programme. 

L’affichage cathodique est projeté 
optiquement sur le tambour tourmant a 
partir duquel s’effectue [l’impression 
xérographique. 
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SHORT BROTHERS & HARLAND 
LTD 


Montgomery Road, Belfast, 6 
SIMULATEUR DE LA PILE 


(illustration @ la page 756) 


Le modéle 4 4 d’échelle de cet instru- 
ment & 200 amplificateurs a été exposé 
au Salon. Ce simulateur, qui est un grand 
calculateur analogique 4 usage spécial, 
capable de simuler avec précision le 
comportement d'une centrale atomique 
compléte, a été commandé par la United 
Kingdom Atomic Energy Authority. II 
est en cours d'installation a l'Ecole 
d’opérations de Calder od il permettra 
aux futurs opérateurs d’atteindre, avant 
daller travailler dans une véritable cen- 
trale, un degré élevé de comrétance dans 
le contrdéle des piles. 

Le simulateur comprend un pupitre et 
cing baies d’appareillage. Il représente 
un réacteur qui, pour les besoins de la 
simulation, est considéré comme étant 
divisé en trois zones. Quoiqu’il soit 
congu pour simular un réacteur du type 
Calder Hall, un modification relative- 
ment é¢lémentaire peut le transformer 
pour la simulation de piles 4 refroidisse- 
ment au gaz d’un modéle avancé. 

Un pupitre de commande d'une 
maquette de pile, semblable a celles en 
cours de fourniture aux nouvelles cen- 
trales, sera utilisé avec le simulateur. Les 
instruments sur le pupitre recevront 
leurs informations du simulateur, qui 
interprétera également tout réglage de 
commande effectué par I’éléve-opérateur 
et révisera en conséquence ses signaux 
au pupitre. 
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CALCULATEUR ANALOGIQUE PEDAGOGIQUE 
(illustration 4 la page 756) 


Il s‘agit ici d'un nouveau calculateur 
analogique réalisé pour répondre a la 
demande actuelle en faveur de I’intro- 
duction de méthodes de calcul électroni- 
que dans les programmes d'études uni- 
versitaires et de colléges techniques. 
Quoiqu’il s’agisse fondamentalement 
d'un appareil d’enseignement, il peut 
étre utilisé également pour les recherches 
sérieuses.. Il allie la simplicité, la 


souplesse du fonctionnement et l’écono- 
mie a la sécurité d’exploitation, la pré- 
cision et la clarté de I'indication. Sa 
précision de composante est de 1%. Le 
modéle courant a une capacité de huit 
amplificateurs avec possibilité de porter 
ce monbre a 15 amplificateurs. 

L’établissement d’un probléme entraine 
automatiquement I'affichage d’une pré- 
sentation visuelle du schéma de circuit 
s’y rapportant, attenuant ainsi la transi- 
tion généralement difficile de Tlétude 
purement théorique a I'exploitation d'un 
calculateur perfectionné comme le Short 
Simlac. 
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THE SOLARTRON ELECTRONIC 
GROUP LTD 
* Victoria Road, Farnborough, Hampshire 
IMPRIMEUR A GRANDE VITESSE 
(Illustration a la page 756) 


Deux types d’imprimeur a action 
rapide sont actuellement produits par 
Solartron, c’est A dire l’imprimeur direct 
ED.1035 et Yimprimeur a registre 
ED.1036. Le premier exige que l’informa- 
tion d’entrée soit maintenue durant le 
cycle d’impression tandis que Il'impri- 
meur a registre accumule chaque ligne 
dinformation jusqu’A ce qu’elle soit 
imprimée. 

La téte d’impression est commune aux 
deux types d’imprimeurs et elle peut 
imprimer des lignes de 14 colonnes de 
large & une vitesse supérieure & 10 par 
seconde. Il existe quinze caractéres logés 
sur 14 roues d’impression a rotation 
continue, qui sont frappés selon la 
nécessité par des marteaux 4 fonctionne- 
ment magnétique. Un ruban ordinaire 
de machine a écrire est inséré entre le 
papier et les roues d’impression. Le 
ruban ne se déplace que lorsqu’on veut 
imprimer et il change automatiquement 
de direction aux extrémités du ruban. Le 
mécanisme d’avance du _ papier fait 
avancer ce dernier lorsqu’une ligne 
d'impression est terminée ou sur com- 
mande. On peut aussi employer, le cas 
échéant, du papier en éventail. Afin de 
réaliser la vitesse d’impression maxima, 
la logique de commande de Il’imprimeur 
est disposée de fagon a ce que Il’impres- 


sion commence toujours avec le prochain 
caractére disponible exigé dans une ligne 
nouvellement signalée, sans qu'il faille 
attendre que le mécanisme ait atteint une 
position de référence. 

L’imprimeur a registre peut recevoir 
des informations décimales codées 
binaires (4 fils) ou un code “un sur N” 
(15 fils) pour chaque colonne. A la 
réception d’un signal “écrit” de l’impri- 
meur, la source peut étre déclenchée pour 
acquérir de nouvelles données pouvant 
étre acceptées 4 la fin du cycle d’impres- 
sion. Dés qu’un ordre d’impression a été 
donné, la ligne suivante commence 
immédiatement son impression, le cycle 
d'impression commengant a partir du 
caractére suivant et finissant lorsque tous 
les registres sont vides. 
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SPERRY GYROSCOPE CO. LTD 
Great West Road, Brentford, Middlesex 


TAMBOURS DE MEMOIRE MAGNETIQUES 
(illustration a la page 756) 


L’élément de base C comporte 260 
pistes (256 binaires plus quatre formes 
d’ondes) donnant une capacité d’un 
million de chiffres binaires. Des éléments 
supplémentaires peuvent étre, cependant, 
montés verticalement sur un _ arbre 
commun actionné par le moteur de base 
de ’élément 1C. Les types 2C, 3C et 4C 
offrent ainsi respectivement deux fois, 
trois fois et quatre fois la capacité 
originale. L’élément le plus récent et le 
plus petit qui vient d’étre ajouté Aa la 
gamme Sperry est le type D, un élément 
miniaturisé concu au début pour les 
besoins militaires et de l’aviation od un 
faible encombrement est d’une impor- 
tance majeure. 

N’ayant qu’un diamétre de tambour de 
7,62 cm et un choix de vitesses de marche 
de 6000, 8000 ou 12 000 tours/minute, ces 
tambours conviennent également aux 
applications industrielles ol le manque 
d’espace et la sécurité du fonctionnement 
constituent des considérations de pre- 
miére importance. Deux versions furent 
exposées, soit les types D2 et D4, dont 
les capacités peuvent atteindre 68 000 
chiffres binaires. 
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Resumés des Principaux Articles 


Une minuterie principale 


par E. G. Ackermann et J. D. Storer 


Le dispositif de minutage dont il est question ici est basé sur un oscillateur piézoélectrique a 1 kHz 
produisant une variété de débits d’impulsions et d’ondes sinuisoidales. Un appareil a une impulsion 


Résumé de I article 
aux pages 700 d 707 


par seconde est utilisé pour actionner une minuterie dékatron interrogée toutes les minutes et 
produisant une sortie a six chiffres en morse, indiquant le jour du mois et le temps en heures et en 
minutes, par exemple; 17, 11, 30. Cette indication peut étre utilisée, a son tour, pour moduler les 


trains d’impulsions continues et les débits d’ondes sinusoidales, leur transmettant ainsi des informa- 
tions horaires réelles. 


Un sous-étalon toutes ondes (‘‘Forksichord”’) pour usage sur le terrain 


par C. J. P. Small 


Le “Forksichord” décrit ici se compose d’un réseau de diapasons auto-entretenus et accordés avec 
précision. Ces diapasons sont capables de fournir individuellement, @ l'aide de sélecteurs a bouton- 


Résumé de I'article 
aux pages 707 a 708 


poussoir, une tonalité pouvant étre comparée avec la tonalité d’autres appareils par la méthode des 
battements. au moyen d’un récepteur téléphonique. Les diapasons sont montés en deux rangs, ayant 
chacun ses bobines “‘d’entrainement” et de “captage”. Un amplificateur a transistors maintient la 


vibration du diapason auquel il est branché, et ce dernier est excité a l’aide d’une petite pile séche. Le 
tout est monté dans un coffret portatif. 
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L’utilisation des éclateurs pour la photographie 4 grande vitesse par L. Whitlow 
Les éclateurs de type simple sont décrits ici, c’est a dire ceux qui produisent des éclats lumineux de 
courte durée pour la photographie 4 grande vitesse. Les facteurs affectant la réalisation d’éclateurs et 
Résumé de l'article —_ les méthodes photographiques a éclateurs sont également décrits. L’ auteur examine le systéme Schlieren 
aux pages 7094715 aussi bien que celui a projecteur de profil et il décrit les entrefers ouverts et réduits. Il conclut cette 
étude en considérant les méthodes pour provoquer les décharges d’étincelles ainsi que les circuits de 
déclenchement s'y rapportant. 


Suppression de la composante déwattée d’une sortie de synchronisation par G. E. P. Constable 


En plus de tout déphasage statique entre l’entrée d’un synchro-stator et la sortie du rotor, ilya 
Résumé de l'article  ©8@/ement une composante en quadrature de la sortie provoquée par la rotation du rotor, qui s’accrott 
aux pages 716.4719 ©" amplitude en fonction de la vitesse du rotor. : 2 
Il est démontré que cette composante peut étre supprimée en faisant passer la puissance de sortie 
par un montage intégrateur parfait. Deux montages pratiques sont examinés. 


La réalisation d’un systéme de distribution de signaux haute-fréquence avec commutation électrique par J. E. Danes 


Le systéme se compose de sous-éléments, de maniére a ce que tous ou certains d’entre eux puissent 
étre utilisés comme “cubes de construction” et répondre ainsi économiquement aux besoins d'une 
gamme étendue d’ installations radioélectriques. 

L’auteur analyse les circuits auto-équilibreurs haute-fréquence qui réduisent |’intermodulation et 

Résumé de I’article | assurent la compensation de courant continu en cas de détérioriation des lampes. La théorie et les 
aux pages 7204727 circuits équivalents comprennent une extension de la méthode dite de ligne répartie, afin de réaliser des 
transformateurs faisant partie intégrante de ces circuits. 

La télécommutation simple est effectuée zvec une économie dans le cout du cable haute-fréquence, 
grace @ l'utilisation de dispositifs semi-conducteurs donnant une élimination par tout ou par rien 
supérieure @ 70dB dans la totalité de la gamme entre 0,4 et 27,5 MHz. 

Le gain entre l’antenne et les vingt sorties est de 10+- 1,5dB et le facteur de bruit est de 6-7dB. 


L’ampleur des changements de tension d’allumage des tubes de déclenchement causés par des décharges préalables par 
G. O. Crowther et J. Smith 

Le passage d'une décharge luminescente affecte les tensions d’allumage ultérieures pendant des 
périodes de temps plus longues que ne le justifierait l’insuffisance de désionisation et peut, par 
conséquent, réduire la sensibilité des tubes de déclenchement a cathode froide stable dans certaines 
applications. Cet effet est décrit par les deux auteurs qui indiquent également des méthodes pour 
calculer son ampleur dans des applications réelles. 


Résumé de !'article 
aux pages 728 d 731 


La spécification logique d’un systeme de commande par S. Alexander 


Il arrive souvent qu’un systeme de commande ou de réglage, se composant d’interrupteurs de mise 
en marche et étudié pour répondre a certaines conditions, produise, de par sa nature méme, d'autres 
conditions qui peuvent étre hasardeuses ou inutiles. Aprés enquéte, on découvre généralement que, 
quoique ce soit le circuit lui-méme qui ait introduit le défaut, la cause fondamentale en était le manque 
de précision des conditions de contréle exigées dans la spécification originale. 

Cet article propose un systéme au moyen duquel les ingénieurs mécaniciens, électriciens ou chimistes 
peuvent indiquer de fagon spécifique leurs exigences de contréle selon une formule logique. Grace a 
cette derniére, l’ingénieur chargé des appareils de commande est mis en mesure de réaliser un systéme 
de commande utilisant la méme logique. 


Résumé de I’article 
aux pages 732 a 734 


L’étude des amplificateurs sélectifs transistorisés 4 ciruits R-C par Dell’Oro 


L’article décrit le procédé d’étude d’un amplificateur sélectif 4 bande étroite utilisant un circuit 
en T jumelé. 

Partant de la fréquence de fonctionnement et de la largeur de bande requise, l'article trace ensuite 
les grandes lignes d'un procédé qui donne une formule simple rattachant |’amplification de |’ amplifi- 
cateur a la fréquence et a la largeur de bande. 

L’article analyse ensuite certains des désavantages du circuit en question, ainsi que les moyens de 
les surmonter. 


Résumé de |'article 
aux pages 734 4 736 


Dispositif d’excitation 4 transformateur pour la commutation des transistors par J. R. Dyke 


Cet article traite de la commutation d’un transistor au moyen d’un transformateur et des problémes 
découlant de la réalisation du circuit. Ces difficultés sont examinées en détail de méme que la théorie 
pour les expliquer et les solutions adoptées. 


Résumé de I’article 
aux pages 737 a 739 


Un systéme logique numérique binaire a transistors par E. B. James 


L’auteur décrit un systéme de logique numérique utilisant comme élément de base un circuit 
comportant deux transistors dans un montage bistable, avec une méthode inédite pour obtenir une 
puissance de sortie indiquant I’état stable particulier dans lequel se trouve |’ élément. 

Résumé de I'article En variant le mode de connexion au systéme logique, |’élément peut effectuer n’importe laquelle 
aux pages 7404742 des opérations logiques normales (par exemple: ET, OU, NON) sur la base des données numériques 
fournies @ ses entrées, et le résultat peut étre obtenu 4 la sortie au moment voulu. La sortie de 

l’élément peut étre transmise directement, & travers des diodes, aux entrées d’ éléments semblables, 

de sorte qu’un systéme de calcul complet peut étre construit en n' utilisant qu’un seul type d’ élément. 
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Beschreibung einiger auf der Elektronenrechner-Austellung in London vom 3.-12. Oktober gezeig- 
ten Gerite, die nach Angaben der Hersteller zusammengestellt wurde. 


Ubersetzung der Seiten 750 bis 756 


ACCOUNT-TOKENS LTD 
42 Fords’ Park Road, London, E.16 
AUTOMATISCHE KARTENLOCHUNG 
(Abbildung Seite 750) 

Der “Printapunch” hat Codelécher in 
geprigten Kunststoff- oder Metalliplatten, 
die zum Lochen wichtiger Daten in 
vorgekerbte Lochkarten bei Benutzung 
eines Standard-Lochkodes Verwendung 
finden. Die Maschine locht konstante und 
verinderliche Daten in die Karten und 
druckt gleichzeitig klare, leserliche Infor- 
mation von den geprigten Platten. Diese 
sind iiblicherweise Standard-Kunststoff- 
platten, und der einzige Unterschied 
besteht in einer Reihe runder Lécher in 
dem sonst unbenutzten Feld der Platten. 
In der Maschine dienen diese Lécher als 
Stanzschablonen. Information auf der 
gepragten Platte kann entsprechend dem 
Verwendungszweck sehr verschiedenartig 
sein. Bei Benutzung der Kunststoffplatte, 
wahlweiser Benutzung einer in die 
Maschine eingespannten Platte fiir sich 
wiederholende Daten und der Taster zur 
Eingabe vveriinderlicher Information, 
kénnen bei Verwendung vorgekerbter 
Karten gleichzeitig die folgenden Arbeits- 
ginge durchgefiihrt werden: 

(1) Drucken der in die eingefiihrte 
Platte geprigten Daten wie z.B. Kunden- 
kontonummer und -name, Werkstiick- 
bezeichnung und -nummer usw. 

(2) Drucken der in die wahlweise feste 
Platte geprigten Information wie z.B. 
Handler, Ortung, Nummer der Filiale 
usw. 

(3) Drucken des Datums von einer 
mittels Stichel eingestellten Vorrichtung. 

(4) Lochen veriinderlicher Daten bis 
zu sechs Ziffern wie z.B. Verkaufsbetrag, 
Mengen, Arbeitsstunden usw. in die 
Karten mittels der Maschinentastatur. 

(5) Lochen sich wiederholender Daten 
wie z.B. Hindler- oder Ladenortsangabe, 
Niederlassungsnummer usw. in die 
Karten durch die feste Platte. 

(6) Wichtige Daten wie Kontonum- 
mer, Werkstiicknummer, Arbeitnehmer- 
nummer usw. kénnen mittels der im 
Abtastfeld der Kunststoffkarte liegenden 
Lécher in die Karten gelocht werden. 


EE 39751 fiir weitere Einzelheiten 
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AMPEX (Great Britain) LTD 
Arkwright Road, Reading, Berkshire 
MEHRZWECK-KERNSPEICHER 


Der Speicher Type RB wurde fiir Ver- 
wendung in Datensystemen entwickelt, 
die mit logischer Steuerung im Bereich 
von 100...200kHz vereinbare, verhiltnis- 
massig kleine, schnelle Speicher bendti- 
gen. Die Speicher erméglichen verschie- 
dene Betriebsweisen, um Vicelseitigkeit 
und Anpassungsfaihigkeit zu geben. Sie 
kénnen als RAM-Speicher oder Reihen- 
folgespeicher oder Puffer, oder in jeder 
Kombination der beiden benutzt werden. 

Die Speicherkapazitat ist 128, 256, 512 
oder 1024 Worte, 4...24 Bits pro Wort 
in 2  Bit—Zuwachsstufen. Grdéssere 
Kapazitaéten kénnen durch Kombination 
von Speichern erzielt werden. 

Die Speicher haben eine 
schlossene Stromversorgung. 


EE 39 752 fiir weitere Einzelheiten 
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BLOCK & ANDERSON LTD 
Banda House, Cambridge Grove, Hammersmith, 
London, W.6 

STERLING-RECHNER 


Der elektronische Sterling-Rechner 
Bandatronic wurde fiir einen in Industrie 
und Handel bestehenden Bedarf fiir eine 
preisgiinstige Maschine entwickelt, die 
ohne Ubertragungsmittel und Werke fiir 
Eingabe und Ausgabe die Sterling- 
Berechnungen ausfiihrt, die mit den 
vielen verschiedenen Biiroarbeiten 
zusammenhingen, die eine Person selbst 
und sofort erledigen muss. 

Das Grundgerat ist ein elektronisches 
Sterling-Rechenwerk, das mit bis zu 
sechs Schreibmaschinen verbunden ist, 
die jeweils unabhaingig voneinander eine 
bestimmte Aufgabe ausfiihren, fiir die 
Sterling-Berechnungen erforderlich sind. 
Es multipliziert und schreibt automatisch 
die Resultate aus, die nach Wunsch auf 
den niachsten Penny abgerundet werden. 
Es berechnet Rabatte, addiert in schwarz 
ausgeschriebene Betrige, subtrahiert in 
rot ausgeschriebene Betrige, speichert 
und schreibt automatisch Zwischenergeb- 
nisse und Endergebnisse und summiert 
das Gesamtergebnis aller Rechenfolgen 
des Tages. Jede der Eingabe-/Ausgabe- 
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Schreibmaschinen kann mit demselben 
oder einem verschiedenen Programm 
arbeiten, und diese Anpassungsfahigkeit 
erméglicht sofortige Umschaltung, um 
Engpasse durch Spitzenlasten eines be- 
sonderen Programms zu vermeiden. 


EE 39 753 fiir weitere Einzelheiten 


DOKUMENT-SCHREIBSYSTEM 
(Abbildung Seite 750) 


Typetronic 2215 ist ein geraiuschloses 
Schreibsystem fiir Geschaiftsdokumente, 
das aus einer elektrischen Schreib- 
maschine mit elektronischen Bauele- 
menten besteht, die fiir jedes beliebige 
automatische Maschinenschreiben pro- 
grammiert werden kénnen. Die Type- 
tronic wird durch Karten mit Kanten- 
lochung oder Lochstreifen gesteuert und 
schreibt automatisch mehr als 100 Worte/ 
min, wobei der menschliche Fehler und 
kostspieliges, sich wiederholendes manu- 
elles Maschinenschreiben vermieden 
werden. Die Maschine stellt auch ihre 
eigenen kantengelochten Karten und 
Lochstreifen fiir weitere automatische 
Verarbeitung her und stanzt ihre eigenen 
Vorschublicher. 

Veriinderliche Daten kénnen von der 
Bedienung auf der Schreibmaschine 
eingeschrieben werden. Die Maschine 
bleibt selbsttitig auf der fiir die 
Einfiigung richtigen Stelle stehen. Ausge- 
wahlte Einfiigungen kénnen in neue 
Streifen oder Karten gelocht werden. 

Das Bedienungspersonal kann durch 
Direkt- oder Fernsteuerung das gesamte 
System leicht beherrschen und das Pro- 
gramm ohne abzuschalten auswechseln. 
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COMPUTER ENGINEERING LTD 
Stranvaer House, Stoney Road, Bracknell, 
Berkshire 


KLEINER DIGITALRECHNER 
(Abbildung Seite 750) 


Der CE102 ist ein kleiner Festkérper- 
Digitalrechner, der Mullard “Combi”- 
Bauelemente benutzt. Die Maschine hat 
einen Trommel-Schnellspeicher mit einer 
Kapazitét von 4092 Worten mit je 32 
Ziffern. 

Information wird von einem Standard- 
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Fiinfer-Lochstreifen iiber einen Schnell- 
abtaster eingegeben. Die Ausgabe erfolgt 
iiber Fernschreiber oder elektrische 
Schreibmaschine. Das Ausgabewerk ist 
mit einem Streifenlocher ausgeriistet, der 
mit dem Fernschreiber gekoppelt werden 
kann. 

Der Befehlscode der Maschine ist das 
Resultat der bei der Schulung von Pro- 
grammierern gewonnenen Erfahrungen. 
Es ist ein Maschinencode, der leicht zu 
lernen und einfach anzuwenden ist. Die 
Anzahl der Befehle ist ein Kompromiss 
zwischen dusserster Einfachheit mit 
Weitschweifigkeit und Verfiechtung mit 
Biindigkeit. 

Jeder Befehl bezieht sich auf eine 
Adresse; ein einzelner Akkumulator ist 
vorgesehen. Jedes Wort hat eine Ziffer, 
die fiir einen selbsttatigen Adressen- 
sprungbefehl benutzt werden kann (B- 
Sprung). Der selbsttatige Adressensprung 
ist das Kennzeichen eines sehr leistungs- 
fihigen Befehlscodes, und im CEI102 
kann jede Adresse einen B-Sprung 
enthalten. 
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CREED & CO. LTD 
Telegraph House, Croydon, Surrey 
AUSGABE-DRUCK WERK 
(Abbildung Seite 751) 


Das Ausgabe-Druckwerk Modell 1000 
ist ein Seriendrucker (Zeichen-nach- 
Zeichen), der als wirtschaftliche Ausgabe- 
vorrichtung fiir direkten Anschluss an 
einen Rechner oder indirekte Wiedergabe 
mit Lochstreifen- oder Magnetbandsteue- 
rung entwickelt wurde. Die Druck- 
geschwindigkeit ist 100 Zeichen/Sek. 
(1000 Worte/Min.). Daten werden mittels 
eines Druckkopfes ausgeschrieben,- der 
aus 25 hydraulisch betitigten Stiften in 
einem kompakten 5 xX 5 Raster besteht, 
deren kombinierte Wirkung das Zeichen 
liber cin herkémmliches Farbband 
mosaikartig aufbaut. 

Unter den weiteren Merkmalen ist der 
durch Einstellung auf auswechselbaren 
programmierten Metallscheiben steuer- 
bare “Formularwurf” oder Papiervor- 
schub zu erwiahnen, sowie verinderliche 
Tabellarisierungskontrolle und _ einstell- 
barer Papiereinzug, der fiir Schreibpapier 
mit Transportléchern jeder _ Breite 
zwischen 15,25 ...43,2cm geeignet ist. 

Einfach- oder Mehrfachdrucken mit 
Druckzeilenlangen von 10... 150 Zeichen 
entsprechend der benutzten Papierbreite 
ist méglich. 
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SCHREIBLOCHER 
(Abbildung Seite 751) 


Der Creedomat besteht aus einer 
elektrischen IBM-Schreibmaschine, die 
mit Creed Streifenlocher und -abtaster 
verbunden und auf einem Metallschreib- 
tisch aufgebaut ist, der auch alle zuge- 
hérigen transistorisierten Schaltungen und 
Drucktastensteuerungen aufnimmt. Vor- 
gesehen ist 5, 6 oder 7spuriges Streifen- 
lochen als Nebenprodukt des Ausschrei- 
bens des Originaldokumentes. Er iiber- 
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setzt auch selbsttitig 5, 6, 7 oder 8spurige 
Lochstreifen oder kantengestanzte Karten 
mit einer Geschwindigkeit von 100 
Worten pro Minute in Maschinenschrift. 
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DATA RECORDING INSTRUMENT 
co. LTD 
33 Woodthorpe Road, Ashford, Middlesex 
MAGNETBANDTESTER 


(Abbildung Seite 751) 


Der “DR Tapetester” ist fiir Aufnahme 
aller bekannten Bandstirken ausgelegt 
und gibt in einem Durchgang eine voll- 
stindige statistische Analyse aller Fehler 
ausserhalb der verinderlichen Qualitats- 
toleranzen, die im Steuerfeld eingestellt 
sind. 

Einzelne und mehrfache Rauschspitzen 
und Impulsausfalle werden bis zu jeder 
quer zum Band auftretenden Anzahl 
registriert und die Gesamtzahl jeder 
Fehlerart in leicht lesbarer Form ange- 
zeigt. Gleichzeitig zeigt ein Schreiber die 
durchschnittliche Empfindlichkeit des 
Bandes an. 

Erscheint es wiinschenswert, die Band- 
fehler zu besichtigen, kann der Tester 
umgeschaltet werden, so dass der Band- 
transport bei jedem Fehler anhalt und 
ihn selbsttétig zur Besichtigung unter ein 
stereoskopisches Mikroskop bringt. Eine 
Lampe zeigt die zu priifende Spur an. 
Die Zeitspanne vom Auffinden des 
Fehlers bis zur Positionierung unter dem 
Mikroskop ist unter zehn Sekunden. 

Der Bandtester ist fiir ein System von 
Einschubkarten ausgelegt, deren Funk- 
tion normiert ist. Diese Karten werden 
entsprechend den Anforderungen der 
einzelnen Kunden eingesetzt, und mit 
dieser Hilfe kann der Bandtester jeder 
Spuranordnung bis zu maximal 20 Spuren 
angepasst werden. 

Das zu priifende Band lduft mit einer 
Geschwindigkeit von 190 oder 381 cm/s 
iiber zwei Doppelmagnetképfe fiir 
Aufzeichnung-Wiedergabe; die Aufzeich- 
nung erfolgt auf allen Spuren bis zur 
Sattigung an einem Kopf und mit Digital- 
information bei vorgewahliter Frequenz 
am anderen Kopf. Die vorgewiahlte 
Frequenz hingt von den Wiinschen des 
Kunden ab und kann bis auf 50000 
Flussumkehrungen’ eingestellt werden. 
Beim_ selben Durchlauf werden die 
Aufzeichnungen abgelesen, verstarkt und 
ihre Pegel mittels Abtastschaltungen 
gepriift, die zwischen annehmbaren und 
nichtannehmbaren Pegeln unterscheiden. 

Unterscheidungspegel werden mit zwei 
geeichten Bedienungskniépfen eingestellt, 
die genaue und kontinuierliche Regelung 
des durchschnittlichen Nennwertes jedes 
Wiedergabepegels bis auf 5% herunter 
erméglichen. 

Bei Erkennung eines Fehlers wird ein 
Impuls erzeugt, der je nach eingestellter 
Betriebsweise eniweder in die Zahl- 
schaltung oder die Steuerschaltung des 
Laufwerkes gespeist wird. Die Zahlschal- 
tungen rufen stufenférmige Stromande- 
rungen hervor, die auf Messgeriten auf 
der Tester-Frontplatte eine numerische 
Anzeige ergeben. 


Die Transport-Steverschaltungen halten 
die Maschine an, schreiben einen Markie- 
rungsimpuls in das Band und stellen den 
Fehler unmittelbar unter dem Mikroskop 
ein. 
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DECCA RADAR LTD 
Decea House, Atheg, Bytesienent, Londen, 
MAGNETBANDGERAT 

(Abbildung Seite 752) 


Die Decca-Type 4000 ist ein Rechner- 
Magnetbandgerat fortschrittlicher Kon- 
struktion. 

Das Gerat ist in zwei Ausfihrungen 
mit ahnlichen elektrischen und mechani- 
schen Parametern fiir 12,7mm_ und 
25,4mm breite Magnetbinder lieferbar. 
Die Standard-Konsole enthilt ein Lauf- 
werk, elektronische Schaltungen, cin 
Handbedienungsfeld mit logischen 
Verriegelungen, Kopfverstirkerschaltun- 
gen, die Strom- und Vakuumversorgung. 

Das Magnetband liuft innerhalb 2ms 
nach Empfang des Startsignals an und 
dann mit der vorgeschriebenen Ge- 
schwindigkeit und mit dem Kopf aus- 
gerichtet weiter. Bei einer Bandgeschwin- 
digkeit von 38lcm/s liegt die durch 
Anlauf und Anhalten verlorene Band- 
lange unter 7,62mm. Doppelte Schreib-/ 
Leseképfe sind mit Abstand von 9,91mm 
vorgesehen, um sofortige Oberpriifung 
der eingeschriebenen Information zu 
ermdglichen. Wenn dieses System benutzt 
wird, ist der praktische Abstand zwischen 
Informationsblicken nur ungefahr 
17,8mm, wodurch bessere Bandausnut- 
zung erméglicht wird. Standard-Daten- 
geschwindigkeiten sind 45000, 90000 
und 180000 Zeichen pro Sekunde. Die 
letztere wird durch versetzte Spurenan- 
ordnung erzielt, die zu sehr hoher 
Bandausnutzung fiihrt, da gegentiber 
herkémmlichen Methoden zweimal so 
viel Daten in ein Band eingeschrieben 
werden kénnen. 

Fir das Modell 
pneumatischer Bandantrieb benutzt. 
Dieses System ermiglicht Erzielung 
schneller, aber gleichmiassiger Beschleu- 
nigung und Bremsung bei Aufrechter- 
haltung der Ausrichtung von Band und 
Magnetkopf. Das neue Gerat benutzt 
auch Behdlter mit grosser Aufnahme- 
fahigkeit als Bandspeicher, durch die fiir 
die gleichférmige Beschleunigung des 
Bandes ausreichend Zeit gegeben wird. 
Der Inhalt dieser Bandspeicher wird 
durch ein Servosystem, das einen Induk- 
tionsmotor und sattigungsfahige Drosseln 
benutzt, automatisch innerhalb der 
erforderlichen Grenzen gehalten. Das 
Magnetbandgeraét ist selbstverstindlich 
volltransistorisiert. 
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4000 wird ein 


DOBBIE McINNES (Electronics) LTD 
4 The Mount, Guildford, Surrey 
ZEITANTEILIGER VERFOLGUNGSAUSWERTER 

Das Auswerter - Fertigungsprogramm 
der Dobbie McInnes (Electronics) Ltd 
wurde neuerdings durch ein Sichtgerat 
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dieses Gerit fiir direkte Aufnahme 
taktischer Ubungen unter Benutzung von 
Radaranlagen oder akustischen Eingaben 
benutzt werden. 

In dem jetzigen Standardgerit kénnen 
bis zu 9 verschiedene Kurse aufgezeich- 
net werden, wobei jeder aus einer Reihe 
einzigartiger Zeichen besteht. Diese ver- 
schiedenen Kurse erscheinen auf der 
Vorderseite des von hinten beleuchteten 
Feldes ohne irgendwelche mechanische 
Beeintrachtigung des Bildes. 

Die Beobachter sehen ein sanft beleuch- 
tetes Feld, auf dem die verschiedenen 
Kurse erscheinen, sowie sie erzeugt 
werden. Die Kurse werden von hinten auf 
Papier gedruckt, das hinter dem beleuch- 
teten Feld liegt. Eine Papierrolle ist tiber 
dem Schreiber angeordnet und kann 
durch einen Schlitz nach unten gezogen 
werden, um eine Daueraufzeichnung zu 
erhalten. Zur Zeit wird eine “magische” 
Tafel entwickelt, auf der die gedruckten 
Aufzeichnungen nur bestehen bleiben, 
bis sie geléscht werden. 

Fir alle verschiedenen Kurse wird nur 
ein Druckkopf benutzt, der in vorbe- 
stimmter Weise zeitanteilig von Kurs zu 
Kurs geht. Wenn ein Kurs so weit vom 
vorhergehenden entfernt ist, dass die 
Zeitspanne nicht ausreicht, so wird dieser 
Punkt nicht eingedruckt, wenn die rich- 
tige Position nicht erreicht wurde. Auf 
allen Kursen ist die Auswertung fiir den 
Kurs und Zeitpunkt fehlerfrei, fiir den 
die Eintragung gemacht wurde. Der 
Druckkopf folgt dem Kurs fiir eine 
kurze Strecke, bevor das Drucken selbst 
stattfindet. Die Auswertgenauigkeit ist 
besser als 0,2% der wahren Grdsse des 
Auswerters. 

Der durchschnittliche  Zeitabstand 
zwischen Kursen betrigt eine halbe bis 
eine Sekunde. Der Kopf hat zwischen 
den Kursen eine Geschwindigkeit von 
20 cm/s. Zur Schitzung der Geschwindig- 
keit eines Schiffes anhand des Abstandes 
zwischen aufeinanderfolgenden Zeichen 
muss eine Zeitspanne von drei Sekunden 
zur Verfiigung stehen. Die Zeit ist fiir 
den maximalen Abstand zwischen Kursen 
ausreichend, und Zeichen werden dann 
nur auf einer Zeitbasis gedruckt. 

Die Auswerter sind in folgenden 
Gréssen lieferbar: 25 x 45cm, 45 x 
75cm, 75 X 75cm und 100 x 100cm. 
Fiir allgemeine Lehrzwecke erscheint die 
Griésse 45 x 75cm am angebrachtesten. 
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ELLIOTT BROTHERS (LONDON) LTD 
34 Portland Place, London, W.1 
MEHRZWECKRECHNER 


(Abbildung Seite 752) 


Der National-Elliott 803 Festkérper- 
Digitalrechner ist eine vielseitige Mehr- 
zweckmaschine, die gegenwirtig in der 
ganzen Welt fiir wissenschaftliche 
Berechnungen, kommerzielle Datenverar- 
beitung und industrielle Verfahrens- 
regelung ecingesetzt wird. Die neuste 
Ausfiihrung des 803 enthilt gegeniiber 


ELECTRONIC ENGINEERING 


alteren Modellen verschiedene Verbes- 
serungen. 

Die Rechengeschwindigkeit wurde 
wesentlich erhéht und eine Pufferbatterie 
in das System eingebaut, um es gegen 
Einfluss der Netzschwankungen und 
Stromausfalle zu schiitzen. 

Die letzte Neuerung ist eine Loch- 
streifenstation, in der alle Lochstreifen- 
Eingabe- und Ausgabevorrichtungen in 
einem Zusammenbau angeordnet sind. 
Dadurch wird die Handhabung der 
Lochstreifen beschleunigt und der Rech- 
nerbetrieb noch leichter als vorher 
gemacht. Der Bereitschafts-Kernspeicher 
kann durch vier Magnetfilmspeicher- 
gerate erginzt werden, wodurch sich eine 
praktisch unbegrenzte Speicherkapazitit 
ergibt. 
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THE ENGLISH ELECTRIC CO. LTD 
English Electric House, Strand, London, W.C.2 
TRANSISTORISIERTES 
DATENVERARBEITUNGSSYSTEM 
(Abbildung Seite 752) 

Das Datenverarbeitungssystem KDP 10 
der English Electric ist als vollent- 
wickeltes, ausbaufahiges System mittlerer 
Groésse fiir kommerzielle Zwecke unter 
Verwendung moderner Konstruktions- 
und Rechentechnik in laufender Produk- 
tion. 

Zu erwahnen sind: wirklich verinder- 
liche Wortlingenorganisation, die die 
Kapazitat des Rechners’ gegeniiber 
Systemen mit fester Wortlinge wesent- 
lich erhéht; gleichzeitiger Rechnerablauf 
erméglicht voliste Ausnutzung der Rech- 
nerzeit; durch alphanumerische Daten- 
verarbeitung fallen Binarcode-Ubersetzer 
fort; selbsttitige Paritdétskontrolle an 
allen Punkten im System, an denen Daten 
iibertragen werden; volle, selbsttitige 
Priifung der Arithmetik; bei mitlaufen- 
dem oder indirektem Betrieb aufeinander 
abgestimmte, schnelle Datenverarbeitung. 

Der Rechner KDP 10 besteht aus einer 
Anzahl sich erginzender Bausteine mit 
transistorisierten gedruckten Schaltungen 
und zwar: einem zentralen Programm- 
steuerwerk, einem  Ferritkern-Schnell- 
speicher, einem Steuer- und Anzeigepult, 
Magnetbandwihler und Puffergeriten 
mit Ausbauméglichkeit und Anschluss 
fiir bis zu 62 Magnetbandgeriten, einem 
schnellen Lochstreifenabtaster, einem 
mitlaufenden Ausgaben-Monitor-Druck- 
werk und einem Zeilen-Schnelldruckwerk. 

Jedes der erwihnten 62 Magnetband- 
gerite kann mit einer Geschwindigkeit 
von 33 333 Zeichen/Sek. aufzeichnen und 
wiedergeben. Aufzeichnungen werden 
zweifach tiber 16 Spuren vorgenommen, 
um jeden méglichen Fehler durch ein 
fehlendes Bit auf einer der Spuren zu 
vermeiden. Der  Lochstreifenabtaster 
arbeitet mit einer Geschwindigkeit von 
1000 Zeichen/Sek., und die Geschwindig- 
keiten im ganzen System sind von 
ahnlicher Gréssenordnung. Das Haupt- 
ausgabewerk druckt bei mitlaufender 
Betriebsweise 600 Zeilen/Min. mit bis zu 
120 Zeichen/Zeile. Ubersetzer fiir Loch- 
karten-Magnetband und Magnetband- 
Lochkarten arbeiten mit 420 bzw. 150 
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Karten/Min. Weitere Magnetband-Puffer- 
geriite kénnen nachgeriistet werden. 
EE 39 762 fiir weitere Einzelheiten 


FRIDEN LTD 
Friden House, 93-101 Blackfriars Road, 
Leadoa, §.E.1 


LOCHSTREIFENCODE-UBERSETZER 

Der Friden - Lochstreifencode - Uber- 
setzer besteht aus einem  Lochstrei- 
fenabtaster und einem Locher, die in 
einem Gehaduse untergebracht sind, und 
kann jeden 5-, 6-, 7- oder 8-Kanal-Code 
in jeden anderen 5-, 6, 7- oder 8-Kanal- 
Code iibersetzen. Bei Ubersetzung des 
Fiinfercodes werden die Verschiebungs- 
codes fiir Zahlen und Buchstaben selbst- 
titig dem Ausgangsstreifen zugefiigt. 
Eine Einrichtung, die bei Ubersetzung 
in den telegrafischen Fiinfercode den 
Zeilenvorschubcode einfiigt, ist lieferbar. 
Eine weitere Spezialvorrichtung erlaubt 
das Uberspringen von Streifenabschnitten 
wahrend des Abtastens unter Steuerung 
eines eingelochten Codes. Der Ubersetzer 
arbeitet mit 1180 Codes/Min. 
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IBM (United Kingdom) LTD 
101 Wigmore Street, London W.1 
DATENVERARBEITUNGSSYSTEM 
(Abbildung Seite 753) 

Die Grundausfiihrung des Datenver- 
arbeitungssystems IBM 1401 besteht aus 
nur drei Einheiten, die weniger als 28 m? 
Bodenflache in Anspruch nehmen. Mit 
diesen drei [Einheiten kénnen 800 
Lochkarten pro Minute abgetastet, bis zu 
600 Zeilen pro Minute gedruckt und bis 
zu 250 Lochkarten pro Minute gedruckt 
werden. Das Rechenwerk ist schnell und 
leistungsfahig. 

Bis zu sechs Magnetbandgerate kénnen 
an das 1401 angeschlossen werden, so 
dass ein mittelgrosses System fiir die 
rationelle Verarbeitung von Datenmengen 
entsteht, die mit Lochkarten nicht leicht 
bewaltigt werden kénnen. Ein Magnet- 
band 1401 kann auch als Hilfssystem 
fiir Rechner der Serien 700 und 7000 
dienen, die es fiir schnelle magnetband- 
benutzende Rechenvorginge freistellt, 
die ihre extra hohe Rechengeschwin- 
digkeit und -leistung am besten ausnutzen. 
Drei verschiedene Magnetbandgerite 
sind lieferbar; die zur Verfiigung 
stehende Wahl verschiedener Geschwin- 
digkeiten und Anschaffungskosten 
machen das Magnetbandsystem 1401 
fiir einen umfangreichen Verwendungs- 
bereich geeignet. 

Fiir Verwendungszwecke, die einen 
sehr grossen fAusseren Speicher mit 
planlosem Zugriff erfordern, sind Magnet- 
scheibenspeicher mit einer Kapazitat 
von bis zu 20 Millionen alphanumerischer 
Zeichen lieferbar. Ein RAM-System 1401 
bietet den Vorteil mitlaufender Ver- 
arbeitung und grésserer Kontrolle. 

Alle Systeme 1401 haben den IBM 
1401 Verarbeiter als zentrales Geradt. Er 
ist ein kleines transistorisiertes Gerat 
mit vielen Konstruktionsmerkmalen, die 
friiher nur in viel grésseren Rechnern 
vorhanden waren. Rechnungen werden 
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durch ein gespeichertes Reihenfolge- 
programm gesteuert, dessen Einfachheit 
und Vielseitigkeit viele Vorteile bietet. 
Um die Magnetkernspeicherung bestens 
auszunutzen, wird im 1401 der Begriff 
der verainderlichen Wortlange fiir Daten 
und Befehle benutzt, und Befehle 
benétigen nur eine Speicherposition. 

Der 1401 ist mit Kermnspeicher- 
kapazitaéten von 2000 und 4000 alpha- 
numerischen Positionen lieferbar. Diese 
Kapazitat kann durch einen zusidtzlichen 
Kernspeicher IBM 1406 bis zu 8000, 
12 000 oder 16000 Positionen ausgebaut 
werden. Die grundsidtzliche Umlauf- 
geschwindigkeit eines Zeichens im 
Kernspeicher 1401 ist 11,5zs. 

EE 39 764 fiir weitere Einzelheiten 


INTERNATIONAL COMPUTERS & 
TABULATORS LTD 
Gloucester House, 149 Park Lane, London, W.1 
DATENVERARBEITUNGSSYSTEM 
(Abbildung Seite 753) 

Die Haupteigenschaft des Elektronen- 
rechners 1301 ist seine hohe Ver- 
arbeitungsgeschwindigkeit in Verbindung 
mit seiner grossen Kapazitat. Das System 
wurde besonders fiir weitere Entwicklung 
und Ausbau ausgelegt, die mit dem 
Wachsen des Unternehmens, in dem es 
arbeitet, und den neuen Forderungen 
seiner Leitung Schritt halten. Modernste 
logische Konstruktion und Benutzung 
der Festkérpertechnik fiihren zu maxi- 
malem Wirkungsgrad und Wirtschaft- 
lichkeit sowie hoher Produktivitét bei 
geringstem Kostenaufwand. 

Ausser Lochkarten und/oder Magnet- 
band fiir die Ein- und Ausgabe des 
LC.T. 1301 steht auch ein Ausgabedruck- 
werk mit 600 Zeilen/Min. zur Ver- 
fiigung. Die programmgesteuerte Ein- 
gabegeschwindigkeit ist 600 Lochkarten/ 
Min., und bis zu acht Magnetband- 
Laufwerke kénnen im System benutzt 
werden. Zwei Magnetbandsysteme stehen 
zur Verfiigung: das Standardsystem, 
das mit einem 12,5mm breiten Band 
mit 22500 Zeichen/Sek. arbeitet und 
das schnelle System, das mit 25,4mm 
breitem Band und 90,000 Zeichen/Sek. 
arbeitet. 

Ein Schnellzugriff-Kernspeicher hat 
eine Grundkapazitit von 400 Worten 
von je 12 Zeichen, die in 400-Wort- 
Stufen auf 2000 Worte ausgebaut werden 
kann. Ein Trommel-Erganzungsspeicher 
halt 12000 Worte mit je 12 Zeichen und 
kann in Stufen von 12000 auf 96000 
Worte ausgebaut werden. 

Die volltransistorisierte Verarbeitungs- 
zentrale arbeitet mit 1MHz. Dezimal- 
und Sterling-Additionen und -Subtrak- 
tionen kénnen in 214s durchgefihrt 
werden, und die durchschnittliche Zeit 
fiir Multiplikationen ist 1704s pro 
Faktorenziffer. 

EE 39 765 fiir weitere Einzelheiten 


MULLARD LTD 
Moflard House, Torrington Place, London, W.C.1 
MIKROSCHALTUNGEN 
(Abbildung Seite 753) 
Mullard Limited stellte Mikroschal- 
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tungen aus, die besonders fiir Konstruk- 
teure von Rechenmaschinen von Interesse 
sind. 

Die Schaltungen wurden von der 
Electronic Component Division dieser 
Firma angefertigt, die sich zur Zeit 
damit befasst, ein erfolgreiches Herstel- 
lungsverfahren fiir die Massenproduktion 
betriebssicherer Mikroschaltungen mit 
einer Bauelementdichte von 300...400 
pro Kubikzoll (18...25 pro cm*) zu ver- 
vollkommnen. 

Die Arbeiten der Abteilung werden zur 
Zeit im Auftrag der Regierung durchge- 
fiihrt, und die ausgestellten Mikroschal- 
tungen sind Muster der fiir das Luftfahrt- 
ministerium hergestellten Typen. 

Die Schaltungen werden nach einem 
Verdampfungsverfahren unter Hoch- 
vakuum hergestellt, in dem alle Bauele- 
mente mit Ausnahme der Halbleiter auf 
kleinen, ungefahr 0.8mm dicken Glas- 
trigern niedergeschlagen werden. Fir die 
Widerstinde wird Chromnickel, fiir die 
Leiter Gold benutzt; Kondensatoren 
werden durch Siliziummonoxyd zwischen 
Aluminiumflachen gebildet. 

Eine der Mikroschaltungen ist ein 
Multivibrator mit zwei Transistoren, 
drei Widerstanden und zwei Kondensa- 
toren auf einem Trager, deren Abmes- 
sungen ungefahr 3cm X 2cm sind. Sie 
wurde in Betrieb vorgefiihrt und die 
Wellenform mittels eines Oszillografen 
sichtbar gemacht. 

Eine andere Ausfiihrung bildet eine 
volistindige Addierschaltung, die aus 
drei 3cm X 2cm Tragern mit je vier 
Transistoren, fiinf Dioden und zwéolf 
Widerstanden besteht. 

Eine dritte Mikroschaltung ist ein 
vollstindiges Verschiebungsregister mit 
einer Betriebsfrequenz von 100kHz. Es 
hat zwei Transistoren, sechs Dioden, 
zehn Widerstinde und vier Kondensa- 
toren, die alle auf einem 3cm X 2cm 
Trager angeordnet sind. 


EE 39 766 fiir weitere Einzelheiten 


THE NATIONAL CASH REGISTER 
co. LTD 
206-216 Marylebone Road, London, N.W.1 
DATENVERARBEITUNGSSYSTEM 
(Abbildung Seite 754) 


Das elektronische Datenverarbeitungs- 
system NCR 315 wurde ausdriicklich fiir 
Einsatz im Biiro entwickelt. Es benutzt 
ein einzigartiges, mit CRAM _ bezeich- 
netes Speichersystem, in dem die Infor- 
mation in besondere magnetische Karten 
eingeschrieben wird und das ungewdhn- 
liche Erleichterungen sowohl fiir plan- 
lose als auch fiir Reihenfolgeverarbeitung 
aufweist. 

Die Karten sind in auswechselbaren 
Kassetten untergebracht, deren Speicher- 
kapazitét itiber 5 Méillionen alpha- 
numerische Zeichen ist. Da ausserdem 
eine Kassette innerhalb 30 Sekunden 
ausgewechselt werden kann, ist die 
Gesamtkapazitét dieses  anpassungs- 
fahigen dusseren magnetischen Speicher- 
systems praktisch unbeschrinkt. 

In vielen Fallen wird ein CRAM- 
Gerat dieselben Aufgaben erfiillen wie 
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drei bis vier herkémmliche Magnetband- 
gerite. Jedoch kénnen in Grossanlagen 
bis zu 16 CRAM-Geriite gleichzeitig mit 
der Verarbeitungszentrale des ‘315° 
verbunden werden, wodurch Schnellzu- 
griff fiir jedes beliebige der 88 Millionen 
alphanumerischen Zeichen ermidglicht 
wird. 

Zur Massenherstellung von Rechnun- 
gen, Kontoausziigen und anderen Ge- 
schaftsbelegen steht ein Schnelldruckwerk 
zur Verfiigung, das mit 680 Zeilen/ 
Minute, oder bei rein numerischer Infor- 
mation mit 900 Zeilen/Minute arbeitet. 


EE 39 767 fiir weitere Einzelheiten 


SCHNELL-LOCHKARTENABTASTER 
(Abbildung Seite 754) 

Unter den vielen fiir Einsatz mit dem 
System 315 konstruierten Ein- und Aus- 
gabewerken befindet sich der Schnell- 
Lochkartenabtaster N.C.R. C-380, der 
pro Minute 2000 80spaltige Karten 
abtastet und priift. 

Die Abtastung erfolgt elektronisch. 
Merkmale der Selbstpriifung umfassen 
Benutzung von Doppel-Abtaststationen 
und Paritits-Kontrolle nach der Ent- 
schliisselung. Das Kartenmagazin halt bis 
zu 5000 Lochkarten. 


EE 39 768 fiir weitere Einzelheiten 


DATENVERARBEITER 
(Abbildung Seite 754) 


Das Datenverarbeitungssystem N.C.R. 
390 ist kompakt und preisgiinstig fir 
Mehrzweckarbeiten in Firmen aller Art 
und Grdésse. 

Das System 390 benutzt magnetische 
Spezialkontokorrentkarten, auf denen 
Information sowohl in normaler als auch 
in Maschinensprache aufgezeichnet wird. 
Wenn eine dieser Karten der Kartei 
entnommen und in das Druckwerk 
eingefiihrt wird, so wird sofort eine 
volistandige Chronik des Kontos an die 
Verarbeitungszentrale weitergegeben. 

Der ecingebaute Speicher besteht aus 
einer Reihe enger magnetischer Streifen, 
die auf der Riickseite der Karte auf- 
gebracht sind und mit Abschnitten des 
in Grossrechnern benutzten Magnet- 
bandes verglichen werden kénnen. Auf 
jeder Karte kénnen bis zu 200 Infor- 
mationszeichen gespeichert werden. 

Die verschliisselte Information wird 
automatisch mit grosser Geschwindigkeit 
abgelesen und nachgepriift. Wenn das 
Konto bearbeitet ist, bringt die Anlage 
sowohl die gedruckten wie auch dic 
magnetischen Daten auf den neusten 
Stand. 

Das vollstindige System besteht aus 
der Verarbeitungszentrale, einem Pult, 
verschiedenen Eingabe- und Ausgabe- 
werken und Speichern. Das Verar- 
beitungsgerat ist transistorisiert und hat 
emen Magnetkernspeicher zur Speiche- 
rung der Programmbefehle, angesam- 
melter Summen und anderer Daten. 

Jeder mechanische oder elektronische 
Arbeitsgang der Anlage wird durch das 
eingeschriebene Programm automatisch 
gestevert, kann jedoch durch Eingriff des 
Monitors, der regellosen Zugang zu den 
Speichergeréten hat, gedndert werden. 
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Information kann in das System 390 
auf vier verschiedene Weisen ecingegeben 
werden: durch direkte Eingabe tiber die 
Tastatur des Pultes, durch Lochstreifen, 
Lochkarten und =magnetisch  ver- 
schilisselte Kontokarten. Alle Eingabe- 
methoden kénnen gleichzeitig benutzt 

Mehrfachformulare fiir 
Geschiaftsbelege und Buchhaltungsiiber- 
sichten kénnen sofort in herkémmlicher 
Schrift angefertigt werden. 

EE 39 769 fiir weitere Einzelheiten 


PANELLIT LTD 

Elstree Way, Borehamwood, Hertfordshire 

INDUSTRIELLES KONTROLLSYSTEM 
(Abbildung Seite 754) 

Das _ industrielle Informations- und 
Rechnersystem Panellit 609 ist ein fort- 
schrittliches Kontrollsystem fiir die 
Industrie, das bereits in chemischen 
Werken, Olraffinerien, Kern- und her- 
kémmlichen Kraftwerken und Stahl- 
werken mitlaufend in Betrieb ist. 

Das 609 tastet laufend Messungen ab, 
die ihm von bis zu 1000 oder mehr 
Punkten in Form elektrischer Signale 
zugespeist werden und vergleicht sie mit 
den Sollwerten. Es warnt, sobald irgend- 
welche gefahrliche Betriebszustiande oder 
Anderungen der Betriebsleistung auf- 
treten. 

In regelmassigen Abstinden stellt das 
System einen gedruckten Bericht der 
Betriebszustinde in der gesamten 
Anlage her. Es berechnet den Wir- 
kungsgrad vorgewihlter Anlagenteile 
oder der gesamten Anlage und gibt der 
Betriebsleitung die notwendigen Unter- 
lagen fiir die wirtschaftlichste Anlagen- 
ausnutzung. Dieselbe Information kann 
auch bei der Verfahrensregelung Ver- 
wendung finden. 

Die zentrale Verarbeitung erfolgt in 
einem National-Elliott 803 Mehrzweck- 
rechner. Zum Anschluss von Mehrfach- 
werken fiir Eingabe und Ausgabe sind 
Sondergerate vorgesehen, die aus 
Panellit - “Minilog” - Schaltelementen 
hergestellt werden. 

EE 39770 fiir weitere Einzelheiten 


THE PLESSEY CO. LTD 
Components Group, Wood Baurcote Way, 
Towcester, Northamptonshire 
STANDARD-FERRITKERNSPEICHER 

(Abbildung Seite 755) 

Aus der Verwendung von Standard- 
Speichersystemen mit erprobter Schal- 
tungstechnik ergeben sich offensichtliche 
wirtschaftliche Vorteile. Aus diesem 
Grund hat die Plessey Company ein Pro- 
gramm von Grundsystemen entwickelt, 
die es erméglichen, Kundenwiinschen 
entsprechende, vvollistindige Speicher- 
geriite zu konstruieren. Diese Grund- 
konstruktionen haben die erforderliche 
Anpassungsfahigkeit, um leicht an- 
geglichen zu werden, wihrend die wirt- 
schaftlichen Vorteile in vollem Masse 
ausgenutzt werden. 


Drei Grundsysteme sind z.Z. lieferbar: 
MSA _ 0,75 as Taktzeit 
0,35 us Zugriffszeit 

1,6 4s Taktzeit 
0,65 us Zugriffszeit 


MSB 
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MSC 6,0 us Taktzeit 
2,0 us Zugriffszeit 
System MSA 

Dieses System ist mit zwei Kernen 
pro Bit fiir die Speichermatrix aus- 
geriistet und wird durch einen Schalt- 
kernwahler getrieben. Teilweises Schalten 
der Speicherkerne erméglicht kurze 
Taktzeiten. Speicher fiir 128 Worte 50 
Bits wurden hergestellt, und es wird 
angenommen, dass die Héchstkapazitat 
fir ein System dieser Leistung ungefahr 
8000 Bits ist. 

System MSB 

In diesem System wird ein Speicher der 
M.LT.-Type direkt getrieben; die X- und 
Y-Wihlerstréme werden schnellen Tran- 
sistoren in jeder Koordinatenleitung 
entnommen, die grosse Stromstirken 
abgeben. Die MHiéchstkapazitat dieses 
Systems wird etwas grésser sein als die 
Speicher fiir 4096 Worte 50 Bits, die 
jetzt hergestellt werden. 

System MSC 

Benutzt wird der Standard-M.LT.- 
Speicher. Transistoren verhaltnismdssig 
kleiner Leistung werden verwandt, die nur 
wahrend des tatsichlichen Umschaltens 
der Kerne Verlustleistung aufweisen. 
Dieses System wird eingesetzt wo grosse, 
preisgiinstige Speicherblécke bendtigt 
werden. Es wird angenommen, dass die 
Héchstkapazitét eine Million Bits tber- 
steigen wird. 

Alle Systeme werden aus transisto- 
risierten Einsteck-Schaltungskarten auf- 
gebaut. Die Eingangs- und Ausgangs- 
schaltungen kénnen so _ eingeregelt 
werden, dass sie mit den logischen 
Pegeln, die in einem beliebigen transi- 
storisierten Rechensystem benutzt werden, 
arbeiten kénnen. Die Speicher sind 
geschlossene Konstruktionen mit eigener 
Stromversorgung, und Typen MSB und 
MSC werden in freistehenden Gehdusen 
mit ihrem eigenen’ Kiihlsystem geliefert. 

Die Abbildung zeigt einen 4069 Wort- 
Sveicher mit 50 Elementen, der in einem 
Speichersystem MSB benutzt wird. 


EE 39771 fiir weitere Einzelheiten 


RANK PRECISION INDUSTRIES 


LTD 
37-41 Mortimer Street, London, W.1 
AUSGABE-DRUCK WERK 
(Abbildune Seite 755) 
Xeronic-Schnelldruckwerk 
Rechnerausgaben benutzt Xerografie und 


Das fiir 
elektronische Zeichenerzeugungsmetho- 
den zur Herstellung gedruckter Formu- 
lare mit einer Papiergeschwindigkeit von 
12,2m/min. Das entspricht einer Rech- 
nerausgabegeschwindigekeit von 4700 
Zeichen/Sek. oder 2 880 Zeilen/Min. 
Die Maschine kann auf zweierlei 
Weise benutzt werden. Bei Einsatz mit 
schnellen Grossrechnern wie  z.B. 
EMIDEC 2400, Ferranti Orion, A.E.I. 
1010 oder Maschinen ahnlicher Geschwin- 
digkeit kann das Xeronic-Druckwerk 
direkt verbunden mit dem Rechner 
mitlaufend arbeiten. Bei Verwendung mit 
einer mittelgrossen Rechneranlage wie 
z.B. einem Ferranti Pegasus, English 
Electric Deuce oder EMIDEC 1100 wird 
zur Erzielung héchster Wirtschaftlichkeit 
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indirekter Betrieb gewihit. In dieser 
Methode wird die hohe Druckgeschwin- 
digkeit durch Zwischenschaltung eines 
Puffer-Magnetbandes der langsameren 
Rechnerausgabe angepasst. Auf dem 
Magnetband wird die Rechnerausgabe in 
Blécken aufgezeichnet, die bis zu 895 
Zeichen enthalten. Nach korrektem 
Einschreiben in das Magnetband kann 
das Druckwerk jederzeit die in einem 
Block enthaltene Information auf einmal 
ablesen und die Zeichen in_ seinen 
eigenen inneren Ferritkernspeicher tiber- 
tragen und zum Drucken bereithalten. 

Gleichzeitig mit den die Rechneraus- 
gabe darstellenden Zeichen kann die 
Maschine die Formularumrisse selbst 
drucken. Die Vielseitigkeit des Xeronic- 
Druckwerkes beruht auf diesem einzigar- 
tigen Konstruktionsmerkmal sowie auf 
der Tatsache, dass alle Vorginge direkt 
vom Rechner gesteuert werden, unab- 
hangig davon, ob es direkt oder indirekt 
tiber ein Magnetband arbeitet. In beiden 
Fallen sind Befehle und Information fir 
den Betrieb des Druckwerkes einschliess- 
lich Formularwahl und Befehle fiir die 
tabularische Darstellung in der Druck- 
werkeingabe enthalten. Dadurch hat der 
Programmierer weitgehende Unabhingig- 
keit beziiglich Formularanordnung und 
die Méglichkeit, durch Einschreiben der 
Formularnummer in den entsprechenden 
Befehl von einem Formularmuster zum 
anderen tiberzugehen. Auf diese Weise 
stehen bis zu vier und in einigen Fallen 
bis zu 32 Formularmuster zur sofortigen 
Auswahl ohne Verringerung der Druck- 
geschwindigkeit zur Verfiigung. 

Die zu druckenden, von der Eingabe 
gesteuerten Zeichen erscheinen als eine 
aus tiberschneidenden Punkten beste- 
hende Darstellung auf dem Schirm einer 
Elektronenstrahlréhre. Dieses Verfahren 
zur Erzeugung sichtbarer Zeichen ver- 
bindet genaue Einstellung und scharfe 
Umrisse mit einfachen und _betriebs- 
sicheren Schaltungen. Die benutzten 
Zeichengeber sind tatsiichlich passive 
Schaltungen, die hauptsichlich «us 
Widerstinden auf gedruckten Einschub- 
schaltungen bestehen. Die Normalaus- 
riistung besteht aus 54 verschiedenen 
Zeichen, jedoch kénnen zusitzlich bis 
maximal 118 Zeichen Vorgesehen werden. 

Lagebestimmende Schaltungen gewahr- 
leisten, dass aufeinanderfolgende Zeichen 
entweder in  nebeneinanderliegenden 
Spalten oder in den den programmierten 
Tabulierungsbefehlen entsprechenden 
bestimmten Zeilenpositionen erscheinen. 

Das Schirmbild der Elektronenstrahl- 
réhre wird optisch auf eine umlaufende 
Trommel projektiert, von der das 
xerografische Drucken erfolgt. 
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SHORT BROTHERS & HARLAND 


TD 
Montgomery Road, Belfast, 6 
REAKTORSIMULATOR 
(Abbildung Seite 756) 

Ein Modell dieses 200 Verstirker 
enthaltenden Gerites wurde im Mass- 
stab 1:4 gezeigt. Der Simulator, ein 
Sonderzweck-Analogrechner, der das 


NOVEMBER 1961 











Verhalten ines vollistiindigen Kern- 
kraftwerkes genau darstellen kann, 
wurde von der britischen Atombehiérde 
in Auftrag gegeben. Er wird in der 
Calder Ausbildungsschule aufgestellt, wo 
er es dem auszubildenden Bedienungs- 
personal erméglichen wird, mit der Kon- 
trolle des Reaktors eingehend vertraut zu 
werden, bevor die Arbeit im Kraftwerk 
selbst aufgenommen wird. 

Der Simulator besteht aus einem Pult 
und fiinf Geriitegestellen. Er stellt einen 
Reaktor dar, der ftir Nachbildungszwecke 
als in drei Zonen unterteilt angesehen 
wird. Trotzdem diese Maschine zur 
Nachbildung der Calder Hall—Reaktor- 
type entwickelt wurde, kann sie durch 
geringfiigige Abwandlungen zu Nach- 
bildungen der modernsten gasgekiihlten 
Reaktoren eingesetzt werden. 

Mit dem Simulator wird die Atrappe 
eines Steuerpultes benutzt werden, das 
dem fiir die neuen Kraftwerke geliefer- 
ten dhnlich ist. Die Instrumente des 
Pultes erhalten Information vom Simu- 
lator, der auch alle vom Kursteilnehmer 
ausgeflhrten Regelungen auswertet und 
das den Pultinstrumenten zugefihrte 
Signal entsprechend Andert. 

Der durch Bauelemente hervorgeru- 
fene Gesamtfehler der Maschine wird 
1 X 10-* nicht iiberschreiten. 
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AUSBILDUNGS-ANALOGRECHNER 
(Abbildung Seite 756) 


Dieser neue Analogrechner wurde 
entsprechend der heutigen Tendenz, die 
Rechnertechnik in die Lehrpline der 
Universitaten und hédheren technischen 
Lehranstalten einzufiihren, entwickelt. 
Trotzdem es im Grunde genommen ein 
Ausbildungsgerat ist, kann es auch fiir 
ernsthafte Forschungsarbeiten eingesetzt 
werden. In dem Rechner sind Einfach- 
heit, Anpassungsfihigkeit, Wirtschaft- 
lichkeit und _ Betriebssicherheit mit 
Genauigkeit und bequemer Darstellung 
vereint. Die Bauelementgenauigkeit ist 
1%. Die Standardmaschine ist mit acht 
Verstarkern ausgeriistet, kann aber bis 
auf 15 Verstirker ausgebaut werden. 


Bei Einstellung cines Problems wird 
das Schaltbild automatisch sichtbar dar- 
gestellt, wodurch der normalerweise 
schwierige Ubergang vom rein theoreti- 
schen Studium zum _ Betrieb_ eines 
modernen Rechners wie z.B. des Short 
Simlac erleichtert wird. 
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THE SOLARTRON ELECTRONIC 
GROUP LTD 


Victoria Road, Farnborough, Hampshire 
SCHNELLDRUCK WERK 
(Abbildung Seite 756) 


Solartron stellt jetzt zwei Schnell- 
druckwerktypen her und zwar das 
Direktdruckwerk ED.1035 und = das 
Registerdruckwerk ED.1036. Im Direkt- 
druckwerk muss die Eingabeinforma- 
tion wihrend des Drucktaktes aufrecht- 
erhalten werden, wihrend das Register- 
druckwerk jede Informationszeile spei- 
chert, bis sie gedruckt wird. 

Der Druckkopf ist beiden Typen 
gemeinsam und druckt 14 Spalten breite 
Zeilen mit einer Geschwindigkeit, die 
hdéher als 10/s liegt. Auf 14 dauernd 
umlaufenden Druckscheiben stehen je 
15 Zeichen zur Verfiigung, die, wenn 
bendtigt, durch einen magnetisch 
betiitigten Hammer augeschlagen werden. 
Ein normales Schreibmaschinen-Farb- 
band wird zwischen Papier und Druck- 
scheiben durchgeschoben. Es bewegt sich 
nur, wenn gedruckt wird und wird selbst- 
titig am Ende des Bandes umgeschaltet. 
Nach’ Beendigung einer Druckzeile 
oder auf Befehl schiebt die Vor- 
schubvorrichtung das Papier weiter. 
Vorrichtungen zur Verwendung von 
facherartig gefaltetem Papier sind liefer- 
bar. Um die grésste Druckgeschwindig- 
keit zu erzielen, ist die Steuerlogik 
des Druckwerkes so ausgelegt, dass 
Drucken immer mit dem nichstverfiig- 
baren Zeichen beginnt, das fiir eine neue 
signalisierte Zeile bendtigt wird, ohne dass 
das Werk auf Erreichung einer Bezugs- 
linie warten muss. Die Steuerschaltungen 
sind in einem vom Druckkopf getrennten 
Gehiause untergebracht. Fiir Verwen- 


dungszwecke, die weniger als 14 Spalten 
bendtigen, stehen entsprechend abge- 
wandelte elektronische Schaltungen zur 
Verfiigung. 

Das Registerdruckwerk kann entweder 
binar verschltisselte Dezimalinformation 
(4 Leitungen) oder alternativ “] von N” 
Code (15 Leitungen) fiir jede Spalte 
akzeptieren. Nach Erhalt des Signals 
“geschrieben” kann die Quelle frei- 
gegeben werden, um weitere Daten auf- 
zuspeichern, die nach Beendigung des 
Drucktaktes akzeptiert werden. Wenn cin 
Druckbefehl gegeben worden ist, beginnt 
sofort das Drucken der niichsten Zeile, 
wobei der Drucktakt mit dem nichsten 
Zeichen beginnt und endet, wenn alle 
Register leer sind. 
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SPERRY GYROSCOPE CO LTD 
Great West Road, Brentford, Middlesex 
MAGNETISCHE SPEICHERTROMMELN 
(Abbildung Seite 756) 


Die Trommel C hat in ihrer Grundaus- 
fihrung 260 Spuren (256 binire plus 4 
Wellenformspuren), die eine Million Bits 
aufnehmen kénnen. Zusiitzliche Ein- 
heiten kénnen jedoch vertikal auf einem 
gemeinsamen Schaft aufgebaut werden, 
der vom Motor der Type 1C getrieben 
wird. Typen 2C, 3C und 4C haben daher 
zweimal, dreimal, bzw. viermal die 
urspriingliche Kapazitét. Der neuste und 
kleinste Zuwachs zum Sperry-Programm 
ist die Type D, ein miniaturisiertes 
Gerit, das in erster Linie fir Flugzeug- 
Bordgerate und Militarzwecke entwickelt 
wurde, ffir die gedrungener Bau von 
grésster Bedevftung ist. 

Mit einem Trommeldurchmesser von 
76,.2mm und einer Geschwindigkeits- 
auswahl von 6000, 8000 und 12000 
UPM sind diese Geriite auch fiir in- 
dustrielle Verwendungszwecke gecignet, 
fir die Raumknappheit und Betriebs- 
sicherheit ausschlaggebend sind. Zwei 
Ausfiihrungen (Typen D2 and D4) wur- 
den ausgestellt; lieferbar sind Kapazi- 
titen bis zu 68 Bits. 
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Zusammenfassung 
der wichtigsten Beitrage 


Eine Mutteruhr 


von E, G. Ackermann und J. D. Storer 


Die Uhr beruht auf einem 1 kHz—Quarzoszillator, dem die verschiedensten Impuls- und Sinus- . 
wellenausgange entommen werden. Ein 1 Hz—Iimpuls treibt die Dekatronuhr, die jede Minute 


Zusammenfassung des 
Beitrages auf Seite 700-707 


abgefragt wird und ein sechsziffriges Ausgangssignal in Morseschrift hervorruft, das den Tag des 
Monats und die Zeit in Stunden und Minuten angibt. Dieses Ausgangssignal kann seinerseits dazu 


benutzt werden, kontinuierliche Impulsketten oder Sinuswellenausgdnge zu modulieren, die dadurch 
mit Istzeitmodulation beaufschlagt werden. 


Ein Mehrfach-NF-Subnormal (‘‘Forksichord”’) fiir den Aussendienst 


Das hier beschriebene “Forksichord” besteht aus einer Anordnung von genau abgestimmten, abge- 
schlossenen Stimmgabeln, die durch Drucktastenwahl unabhdngig voneinander einen Ton abgeben kén- 
nen, der durch Uberlagerung mit dem Ton anderer Gerdte mittels Fernsprechhdrer verglichen werden 


Zusammenfassung des 
Beitrages auf Seite 707-708 


kann. 
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Die Stimmgabein sind in zwei Reihen angeordnet, die jeweils mit einer Treib- und Abnahmespule 
ausgeriistet sind, Ein Transistorverstarker wird an die durch eine Trockenbatterie erregte Gabel 
geschaltet und erhdlt ihre Schwingungen aufrecht. 


Die Verwendung von Funkenstrecken fiir Zeitdehneraufnahmen von L. Whitlow 
Einfache Funkenstrecken, die Blitze kurzer Dauer fiir Zeitdehneraufnahmen abgeben, werden 
beschrieben. Die die Konstruktion der Funkenstrecken beeinflussenden Faktoren und die Funken- 
Zusammenfassung des_ = strecken benutzenden fotografischen Verfahren werden auch gegeben. Sowohl das Schattenbild- 
Beitrages auf Seite 709-715 als auch das Schlierensystem werden behandelt, und offene und verengte Funkenstrecken werden 
beschrieben. Methoden zur Einleitung der Funkenentladung sowie die zugehérigen Triggerschaltungen 
werden erwogen. 


Entfernung des Quadrantensignals von einem Servo-Ausgang von G. E. P. Constable 
Bei Umlauf des Ldufers tritt ausser irgendwelcher statischer Phasenverschiebung zwischen dem 
Eingang zu einem Synchro-Stator und dem Ausgang von einem Synchro-Laufer eine Quadraturkom- 
Zusammenfassung des = ponente des Ausgangs auf, deren Amplitude mit der Laufergeschwindigkeit wachst. 
Beitrages auf Seite 716-719 Es wird gezeigt, dass die Quadraturkomponente entfernt werden kann, wenn der Ausgang durch 
eine —— Integrationsschaltung gespeist wird, und zwei praktische Schaliungen werden 
untersucht. 


Konstruktion eines Verteilersystems fiir HF-Signale mit elektrischer Umschaltung von J. E. Danes 
Das System besteht aus Bausteinen, so dass jeder beliebige oder alle zusammengefasst werden 
kénnen, um den Bedarf fiir eine grosse Auswahl von Radioanlagen wirtschaftlich zu decken. 
Eine Analyse selbstausgleichender HF-Schaltungen, die die Intermodulation herabsetzen und 
Gleichstromkompensation fiir das Altern von Réhren vorsehen, wird gegeben. Die Theorie und 
Zusammenfassung des Ersatzschaltungen enthalten eine Erweiterung der Technik der verteilten Leitungen auf Berechnungen 
Beitrages auf Seite 720-727 von Transformern als integraler Teil solcher Schaltungen. 
Durch Verwendung von Halbleiterelementen, die iiber den ganzen Bereich von 0,4 . . . 27,5MHz 
eine Ein-Aussperrung besser als 70 dB geben, wird einfaches Fernschalten erreicht, das Kosten fiir 
HF-Kabel einspart. 
Die Verstarkung zwischen Antenne und den zwanzig Anschliissen ist 10+1,5 dB und der Rausch- 
faktor 6-7 dB. 


Die Gréssenordnung der durch vorhergehende Entladungen hervorgerufenen Triggerréhren-Ziindspannungsschwankungen 
von G. O. Crowther und J. Smith 
Der Durchgang einer Gasentladung beeinflusst folgende Ziindspannungen viel langer als durch 
Zusammenfassung des = unzureichende Entionisierung erklart werden kann und reduziert dadurch fiir einige Verwendungs- 
Beitrages auf Seite 728-731 | zwecke die Empfindlichkeit stabiler Kaltkathoden-Triggerréhren. Der Effekt wird beschrieben, und 


Methoden zur Berechnung der Gréssenordnung fiir wirkliche Verwendungsbeispiele werden angegeben. 


Ein logisches Pflichtenblatt fiir Steuerungserfordernisse von S. Alexander 

Ein aus ein- und ausschaltenden Elementen bestehendes Steuerungssystem, das fiir bestimmte 
Erfordernisse entwickelt wurde, fiihrt oft durch seine eigene Arbeitsweise zu anderen Verhdltnissen, 
die bedenklich oder unerwiinscht sein kénnen. Bei Untersuchung stellt sich im allgemeinen heraus, 
dass zwar die Schaltung den Fehler verursacht hat, urspriinglich jedoch das ungenaue Pflichtenblatt 
der Steuerungserfordernisse die zugrundeliegende Ursache war. 

In diesem Beitrag wird ein System vorgeschlagen, nach dem Maschinenbau-, Elektro- und Chemie- 
Ingenieure ihre Steuerungserfordernisse in logischer Form vorschreiben kénnen. Durch diese logische 
96 aga kann der System-Ingenieur das Steuerungssystem unter Verwendung derselben Logik 
auslegen. 


Berechnung selektiver Transistor-Verstirker mit RC-Netzwellen von Dell’Oro 
Die Berechnung eines selektiven Schmalbandverstarkers mit Doppel-T- Netzwerk wird beschrieben. 
Von der gewiinschten Betriebsfrequenz und Bandbreite ausgehend beschreibt der Beitrag ein 
Zusammenfassung des __ Verfahren, das fiir die Beziehung der Verstarkung zur Betriebsfrequenz und Bandreite eine einfache 
Beitrages auf Seite 734-736 Formel ergibt. 
Einige Nachteile der vorgeschlagenen Schaltung werden analysiert und Wege angedeutet, durch 
die sie iiberkommen werden kénnen. 


Treibertransformator zum Schalten von Transistoren von J. R. Dyke 
Es wurde notwendig, Transistoren iiber einen Transformator zu schalten; in der Entwicklung der 
Zusammenfassung des_ = Schaltung tauchten eine Anzahl von Problemen auf. In diesem Beitrag werden die Schwierigkeiten 
Beitrages auf Seite 737-739 — eingehend und zusammen mit der zu ihrer Erklarung entwickelten Theorie und den angewandten 
Lésungen besprochen. 


Ein biniirdigitales logisches System mit Transistoren von E. B. James 
Ein System digitaler Logik wird beschrieben, das als Grundbaustein eine Schaltung mit zwei Transi- 
storen in bistabiler Anordnung mit einer neuartigen Methode zur Erzeugung eines Ausgangs benutzt, 
in dem angezeigt wird, in welchem der beiden stabilen Zustande der Baustein sich befindet. 

Zusammenfassung des Durch Verkniipfungsdnderungen im logischen System kann der Baustein an der in die Eingdnge 

Beitrages auf Seite 740-742 gespeisten Digitalinformation jede der logischen Standardfunktionen (z.B. UND, ODER, NEIN) 
ausfiihren, und die Resultate stehen zu jedem passenden Zeitpunkt am Ausgang zur Verfiigung. Der 
Bausteinausgang kann durch Dioden direkt den Eingdngen anderer Ghnlicher Bausteine zugefiihrt 
werden, und auf diese Weise kann ein vollstandiges Rechnersystem unter Verwendung von nur einer 
Bausteintype aufgebaut werden. 


Zusammenfassung des 
Beitrages auf Seite 732-734 
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PHILIPS 


regulated 
power 


versatile 
reliable 
compact 


Regulated D.C. power supplies ae Uiliticearat:| 


stability 
D.C. output voltage += + 1009 O- full internal 
ranges line ** load resistance 


9/9 mV mV Q 


recovery 
meters time 
msec 





PE 4801 . 10 30 0.1 

PE 4803 0.1 5 20 0.005 
PE 4804* . 40 0.02 
40 
PE 4860 6 





with tubes 





stability 
D.C. output voltage 10... + 10% internal 
ranges line ** load resistance 
Vv mA Y/o mV mV Q 


A.C. 
meters output 
6.3V 





PE 4821 150-330 300 0.1 150 300 1 

PE 4822 150-330 600 X 150 300 0.5 2x5SA 
PE 4881 150-250 40 0.2 300 20-35 2+1A 
PE 4882 150-250 130 0.1 150 12 2x3A 


2x3A 


PE 4820 150-330 150 0.1 150 300 2 2x3A 























*2 outputs for separate, series or parallel operation ** whichever is greater 


A.C. voltage stabilisers for single- and 3 phase mains 


VA 


e load power input °/o regulation response time sec 
ype range 


output volts factor range volts °/o line load : 5°%oline 20°/o load 





PE 4205 | 0-300 220, 230 adjusted at 1 +0. * 0.04 0.04 


PE 4222*| 0-1000 0.08 0.06 

7776 *| 0-2000 0.08 0.06 
PE 4225*| 0-5000 110, 127, 220, 230 ** 0.95 lead-0.75 lag ea +0.05 +0.15 0.08 0.06 
PE 4210 *| 0-10000 0.06 0,04 


PE 4250 | 0-50000 3 x 220/380 V ** 3 any cot +0.5 +05 
































* Accessories for parallel and 3 phase operation available 
** Output volts + 5°/o variation 
Frequency: type PE 4205... 50 c/s; all other types 50/60 c/s 


i oR 


Sole Distributors for the U.K.: Research and Control Instruments Led., 207 Kings Cross Road, London W.C. 1 
Overseas Inquiries: N.V. PHILIPS’ GLOEILAMPENFABRIEKEN - EINDHOVEN - The Netherlands Electrotechnical Apparatus Dept. 
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FULLY TYPE APPROVED SILVERED MICA CAPACITORS 


Type CMMI1-G 

Available in preferred values 
from 10pF to 1500pF to 
tolerances of 2%, 5% and 
10%. Dimensions +" x 
%e"X<%". Fully type ap- 
proved to RCS 132 category 
“A” Class H.1. 


types 
CMM1-6 
CMM3-Y 


TO RCS!32 CAT. *‘A’”’ CLASS H.! 


Type CMM3-Y 

Available in preferred values 
from 470pF to 10,000pF to 
tolerances of 2%, 5% and 
Dimensions 14” x #” 
x fy”. Fully type approved 
to RCS 132 category “A” 
Class H.1. 














A SUBSIDIARY OF 


Send for full details and list of interservice reference numbers to:- 


CAPACITORS LTD., PARK ROAD, DISS, NORFOLK 
Diss 2289 


LONDON OFFICE: 551 HOLLOWAY ROAD, N,19 


Archway 0015 


COMPONENTS LIMITED 
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PHIL-TROL 
SOLENOIDS 


New 6 Page Leaflet (No. 

108a) now available. Covers 

small and medium solid core 

types including new types 

45, 35, 36 and 37 

SEND FOR YOUR COPY 
NOW 


Quick Delivery— 
Solenoids are normally 
despatched same day as receipt 
of order 


PHILLIPS CONTROL (G.B.) LTD. 


Dept. G7, Farnborough, HANTS. Tel: Farnborough 1120 
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If you NOOO exams: oma 
a small METAL PRESSING 


for your product, why not consult us ? 
s & * 


We specialise in light precision 
presswork in all metals for the 
Electrical Trades 


QUOTATIONS BY RETURN 


BIRMINGHAM SPECIALITIES LTD. 


MOOR LANE, WITTON, BIRMINGHAM, 6 
Phone: BIR 5026 























Specialisation plus 60 years 
CXPenence adds up to the 


Dainite Sewice 


IN MOULDED RUBBERS 


THE -HARBORO RUBBER CO. LTD 
Dainite Mills, Market Harborough 
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NOT TO WORRY 





Constant 


voltage 


E> 
assured 


“= VO LSTAT 


A vousTat is the answer to many a.c. voltage 

fluctuation problems. In most cases, a stand- 

ard type is all that is required— but there are 

occasions when a special design may be 

necessary. Either way an ‘Advance’ Technical 
Representative will be pleased to investigate 

your own particular problems, and recom- 

mend a VOLsTAT best suited to your needs. 
VOLsTaT stands for a complete range of =I My 
Constant Voltage Transformers produced by 4 ty MW Ya i 
‘Advance ’—the leading authority on voltage 

stabilization. b ° 


tty ui 


COMPONENTS LIMITED 
MAINS STABILIZATION DIVISION 


n ROEBUCK ROAD « HAINAULT + ILFORD + ESSEX « HAINAULT 4444 
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Soldering 
Instruments 


and Equipment 


DCOL 


Wlustrated 


& in. DETACHABLE 
BIT SOLDERING 
INSTRUMENT 
L64 
POSITIONED IN 
PROTECTIVE UNIT 
WITH ACCESSORIES 
L700 


INSTRUMENTS WITH 
THE CORRECT 
SOLDERING 
TEMPERATURES 


ALL VOLT 
RANGES 
6/7 te 230/50 
VOLTS 


For further informatien and full illustrated catalogue opply head office. 


ADCOLA PRODUCTS LIMITED 


ADCOLA HOUSE, GAUDEN ROAD, CLAPHAM 
LONDON, S.W.4 


Telephones: MACeulay 3101 and 4272 Telegroms: SOLJOINT 


LONDON S.W.4 
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British and 
Foreign Patents 
pending 


new BGIKIW/ .... 


temperature indicator 


is a robust, low cost, sealed 6” diameter instrument with 
measuring bulb in }” diameter stainless steel sheath. 
TRANSISTORISED, with printed circuit construction 
operating on 12 volt battery or mains supply. 

Simple clamp mounting with robust terminals makes fitting 
extremely easy — no fragile capillary tubes or expensive 
compensating cable required — only simple wiring. 
Accurate rapid response. 

73 temperature ranges available in °F and °C for 
temperatures from — 200°C up to 850°C 


BIKINI" range of instruments 


WICHIGOS. . . cc nee- 


TEMPERATURE CONTROLLER, with a diff- 
— of 0.5°C. Fully described on leaflet 
oie 


RECORDER which has a central indicating 
pointer. High and low electrical control or 
alarm facilities can be provided if required. 


INDICATOR/CONTROLLER, for use with 
local or remote alarm or control relay. 


% Moile for comprohomuive brochure GajEx & price lilt 


FIELDEN ELECTRONICS LTD - WYTHENSHAWE - MANCHESTER 


: Wythenshawe 3251 (4 lines) Telegrams: Humidity Manch Indicating 
ALSO AUSTRALIA, ITALY, CANADA AND U.S.A. Rec di 

Branch Offices: London, Walsall, Stockton-on-Tees, Edinburgh ording 
(A. R. Bolton & Co. Ltd.) & Dubiin. Agents throughout the world. 





Control 
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STC 


midget and 
sub-miniature 














MIDGET RELAYS 
Small size 
Light weight 
THESE FEATURES Services approved 
Sealed or open versions 
Siz coil voltages 
Light, medium or heavy duty 
centacts 
STC Midget and Sub-miniature Relays are 
designed to give the highest possible SUB-MINIATURE RELAYS 
Extra small size 
Weight only 12.5 grammes 
Ideal for transistorized and printed 
extremely small. Introduced originally for circuits 


use i Gold alloy contacts for 
n aircraft radio equipment, they have reliability 


proved of great utility in a wide variety of Three coil voltages 


reliability under exacting conditions of 





service. They are robust, light in weight and 


applications. Type approved by R.C.S.C. 


Ask for Data Sheets E/185 and E/311 





Standard Telephones and Cables Limited 


RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE ~- LONDON N.II 
61/14E 
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© PRODUCTION 3% 





RELAYS 


For Informative Switching 
and Power Handling 


wb eds? Electronic Process Timers for 
Y RELAYS Automation 


Efficient, Com 


Economi 
HILTON ELECTRIC CO+LTD > CHURCH ST + WOLVERHAMPTON © Phone 22783 
REELS 28020 PI SOR Se eee 


ACCURATE LABORATORY MEASURING OSCILLOSCOPE 


2% Accuracy 5” dia. precision flat face C.R.T. with P.D.A. 





Y Amplifier D.C. to Il Mc/s. (-3dB). Rise 
Time: .035 uS. 25 mV/cm to 
100 V/cm. Constant Bandwidth 


Internal pre-amp. gives 2.5 mV/cm. (3 c/s to 750 Kc/s.—3dB). 


Sweep Speed: 0.1 uS/cm. to 0.5 sec/cm. (X amp. at x10) 
(X amp. at xi). 


Xamp. Gain control x! toxl0. H.T. and E.H.T. supplies 
stabilised. D.C. coupled bright-up pulse to C.R.T. 3.5. 
K.V. E.H.T. Versatile triggering circuit. - ext. trig. 
+int. trig. T.V. frame. H.F. synch. int. 50 c/s.. Anti- 
parallax graticule. Designed for Pulse or Sine wave 
measurements. Mains 90/140V. 200/240V. 


KASAMA ELectronics LTp 


139-149 FONTHILL ROAD, FINSBURY PARK, LONDON, N.4. 
Telephone: ARCHway 6160 
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In semiconductor power rectifier cells 


in order to meet the precise material specifications 


required in the production of semiconductor recti- 
fiers, AEI (Rugby) have selected several Wiggin 
high-nickel alloys to overcome problems of purity, 
corrosion and expansion. 


xX» HENRY WIGGIN & COMPANY LTD 


NOVEMBER 1961 
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Design engineers and others interested in obtain- 
ing fuller information on this interesting appli- 
cation of our alloys, are invited to send for a copy 
of our journal ‘Wiggin Nickel Alloys’ No 61. 


To Henry Wiggin & Co Ltd, Wiggin Street, Birmingham 16 
Please send me without charge a copy of Wiggin Nickel Alloys No 61 


APPOINTMENT OR DEPARTMENT — ££ —$_____—— 


COMPANY AND ADDRESS 
EL/E13/it 


WIGGIN STREET BIRMINGHAM 16 
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AE focus on... 
SEMI-CONDUCTOR DEVICES 











The rapidly increasing range of semiconductor 


devices developed and produced by AEIl includes: 


DIODES —Capable of operating at up to 
12,000 Megacyclies. 


HEAVY-CURRENT POWER RECTIFIERS 


— AEl have already supplied equipments totalling over 
half a million Kilowatts. 


AND Tunnel diodes #4 Microwave diodes = Silicon and 
Germanium diodes «= Silicon and Germanium transistors 
Silicon and Germanium Power Rectifiers = Silicon controlled 
Rectifiers 


Please address enquiries to your nearest AE/ District Office 
or to: 


CAEI) Pvt -jelei(-\ dle lm i -Teiigler-l i lalelet-)dal-t-m Milaalid-to. 


‘ HEAVY PLANT DIVISION, RUGBY. ELECTRONIC APPARATUS DIVISION, LINCOLN. 
AS701 
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meters made to measure 


special multi-range 
meter produced 
for Ultra in14 days 


The Anders Instrument Centre is in a unique position to 
meet the most urgent, and the most unusual, meter require- 
ments from production, development and research. Most 
standard meters are available immediately from stock. Non- 
standard meters are calibrated, tested, and normally ready 
within 10-14 days. Ali shapes ; sizes from 1}” to the largest 
switchboard meters. All well-known makes and all types 
including moving coil, moving iron, thermocouples, electro- 
Static, dynamometers and full range of meter accessories. 
Anders would like to demonstrate the kind of service they 
can give you and look forward to your enquiries, by letter 
or by telephone. 





This multi-range meter, using Sangamo 
Weston S.157, is one of several similar 
instruments produced by Anders for Ultra 
Electronics Limited within 14 days. The 
meters are used in Ground Test 
Equipment supplied to B.O.A.C. 

(shown left) for testing the Ultra 

Engine Throttle Control fitted in Bristol 
Britannia Aircraft. A typica! —— 
of the quick service yt are givi 
many famous firms. Anders are inde ed 
to Ultra Electronics Limited and 
B.O.A.C. for permission to illustrate 
this equipment. 


AWN IDIEXR'S 


ELECTRONICS LIMITED 
103 Hampstead Road, London NW1. Tel: EUSton 1639 


«Contractors to GPO and Government Departments. 
Ministry of Aviation approved. 


METERS, ELECTRONIC AND TEST EQUIPMENT 
TO INDIVIDUAL SPECIFICATIONS 
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ANCHORED WIRING 


C| 


Cradles are moulded from 
tough, virtually unbreakable 
Nylon and secured to panel 
or base by screwing or 
bolting through the counter- 
bored hole in the boss. 
When cable runs are located 
in the “U” of the Cradles 
they are Sel securely and 
without damage by P.V.C. 
or Neoprene extensible clips 
+ hooked first over one lug 
—around the cable—then 
over the second lug of the 
cradle. 


FOR ee 


2 


é \ Suet fn ~ Nylon 
in place of 


range of sizes is available to 
cover wi runs from ¢” 
dia. up to to af” dia 

Wiring  e- Cradleclip is 
neater and more c — 
takes only § scam per 
fixing point—full electrical 
and mechanical security are 
assured under ail chmatic 
conditions, temperature range 
of the system is from —60' 

to +150°C. 
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twice as 
regezeye | 
twice 
as quick 
when you 
wire 


cradleclip 


This revolutionary high speed 
wiring system is one of the 
success stories of modern elec- 
trical engineering. During the 
four years since the introduction 
of Cradleclip, its many out- 
standing advantages have proved 
themselves over and over again. 

The Cradleclip system is today 
used in every branch of electrical 
engineering and allied industries, 
in 27 countries throughout the 
world. On land, in every kind of 
electrical installation where cable 
security is required. ...In the 
air, by leading aircraft manufac- 
turers, in the complex wiring 
systems of aircraft and missiles. 
... At sea in ships of every kind 
including the latest naval vessels. 


.and for Electronics 
and all similar very 
small wiring . . 


miniature cradleclip 


With all the advantages of its big brother 
in speed, slickness and security. Binders 
and Cradles are moulded in the same 
tough, almost unbreakable nylon with 
semi-captive extensible clips of moulded 
Neoprene. The system will accom- 
modate from up to either three runs of 
%&* dia. cables or 

up to 20 runs of 

%” dia. covered 


The chances are that you are already using Cradleclip, but if not, 


or you would like details of the complete range of 
on Insuloid cable fixing—cable protection and insula- 
tion products, write for the new Insuloid catalogue 


to:— 


INSULOID MANUFACTURING CO. LTD. 
SHARSTON WORKS, LEESTONE ROAD, 
WYTHENSHAWE, MANCHESTER 

Tel: Wythenshawe 2842 & 3163 NCI 
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Easier 


ee 


No matter which kind of reading you yourself find more en- 
joyable, there couldn’t be anything easier to read than the 
Pullin range of Clear View instruments. Every Clear View 
instrument is a perfect example of clarity and precision. 
Designed to be seen and believed. 


one of the range 


The Series 42 (3}” scale) See for yourself, 
— with advanced moving coil movement or write for details of 
moving tron movements. the Clear View 
range. 


PULLIN FOR PRECISION 


MEASURING INSTRUMENTS (PULLIN) LTD. 


Head Office: Electrin Works, Winchester Street, London, W.3. Telephone: ACOrn 4651 and 8801 
London Showrooms: Electrin House, 93-97 New Cavendish Street, London, W.1. Telephone: LAN 4551-6 
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Presswork and Springs 


of every type 


IN ALL METALS TO THE FINEST LIMITS 
SPECIALISTS IN BERYLLIUM COPPER 
PROGRESSIVE PRESS TOOLS 


MULTI SLIDE AND TRANSFER PRESSES 
HIGH PRODUCTION DEEP DRAWING 


Electro (Spark) Erosion for the Trade 


Helical Tension, Torsion and Compression 
Springs and Wire Shapes from 40 S.W.G. 
(0-0048in.) to 4 in. dia. Wire 


FULLY A.D. AND A.R.B. APPROVED 


SINGER aa 
DODUGON eee 


FACTORIES :— 
HEAD OFFICE:—-COMMERCE ESTATE, RAVEN ROAD, 
SOUTH WOODFORD, £.18. BUC. 9601/3. 

784-788 HIGH ROAD, TOTTENHAM 
LONDON, N.I7 TEL.: TOTTENHAM 7745/7 
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Swet_. IF YOU 
crete 


WANT 


se 
A WAVE GUIDED 


. . . @ radar wave directed through a 
complex layout, often in restricted space, 
call in “Wavefiex’—a unique advance in 


waveguide technique. In the ‘Waveflex’ 
range of Flexible Waveguides are the 
answers to a hundred-and-one problems of 
complicated waveguide plumbing. 


The three types of WAVEFLEX Flexible Waveguides— 

Twistable—fiexible in E and H planes, 
and twistable about the longitudinal axis. 
Non-twistable—fiexible in E and H 
planes. 
Premoulded Twisted—fiexible in E and 
H planes, with a built-in longitudinal twist. 
Premoulding relieves the end connections 
of all twisting stresses, and the angle of 
twist can be much greater than with 
ordinary twistable guides. 


Manufactured under exacting scrutiny 
and tested to strict Government 
specifications. 

Ideally suited for use in pressurised 
systems, remain stable when bent or 
twisted, unaffected by extremes of 
temperature. 

Performance covers a broad band. 
‘Type approval’ has been given by the 
Royal Radar Establishment and the 
Admiralty. 


Waveflex guides are available in a range of 
lengths 3” to 36” fitted with standard 
flanges. Special lengths and flanges can be 
made to order. An additional range of 
short guides, under 6°, are particularly 
useful as malalignment units and vibration 
decouplers. 
Write for full technical details to:— 

GABRIEL MANUFACTURING CO LTD 
Newton Road, Torquay, Devon. 
Telephone: Kingskerswell 3333 


A MEMBER OF THE TECALEMIT GROUP OF COMPANIES 


WAV EP bES 


FLEXIBLE AND TWISTABLE WAVEGUIDES 
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Presenting 





"8 Rca 


transistors 
—at the 
new 
lower prices ! 








By virtue of their low price these transistors can economically be 
used in audio and i.f. circuits as well as r.f. 


The GET 88/89 range of r.f. and switching tran- 


sistors mounted in the JEDEC TO-5 can is now 
Device outlines are internationally standard and conform to 


released. And prices are low! These germanium K 1007, VASCA and IEC specifications. 


p-n-p alloy transistors come in 3 groups—for use 
in switching circuits, radio frequency amplifier 
and oscillator applications, and radio receivers. 


Electrically interchangeable with the well-known GET 87 series. 
20 volt ratings available. 


Controlled gain range—2 to 1 spread simplifies circuit design. 


And here are some of their advantages: Radie ‘sachages’ aveilaiile, 


SEMICONDUCTORS 


For further details please contact 

The General Electric Co Ltd Semiconductor Division 
Schoo! Street Hazel Grove Stockport Cheshire. 
Or, in the London area, ring TEMple Bar 8000 Ext. 10 
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The Flamemaster 
hand torch 


@ FLAMEMASTER is @ registered trade name of STONE-CHANCE Ltd 


The Stone-Chance FLAMEMASTER is now distributed only by 
Back and Hickman Ltd. 


This famous little tool remains unchanged in design and is 
invaluable for all glass working, metal brazing and soldering. It is 


made and will continue to be made by Stone-Chance, but your 
enquiries and orders should now be addressed to :— 


BUCK & HICKMAN LTD. 


2 Whitechapel Road, London, E.! 
also at Birmingham, Bristol, Glasgow, Leeds and Manchester 


Stone-Chance Ltd., Schomberg House, 82 Pail Mali, London, S.W.1! 





—METWAY— 
TERMINAL BLOCKS GEARS? 


Spurs, Spirals, Worms and 
Wormwheels, Chain Sprockets, 
Generated Gears, 12 to 100 DP, 
to finest tolerances. Servo drive 
PLASTIC CABLE BANDS : mechanisms and complete 
Sizes: 2%", 5%", 64", 7%’. assemblies. Specialists for 
nearly thirty years in precision 
instrument gears. For 
prototypes or quantities— 


SEND TO CINETRA 


A.1.D. APPROVED 


1-12 WAY 5-100 AMP 
P.V.C., NYLON , RUBBER, 


INSULATED PORCELAIN, BAKELITE. PACKING GLANDS |NETRA MANUFACTURING CO LTD 


12 OVAL RD LONDON NW 1 
GULliver 2353 & 4085 


EE 39 1586 for furtner details 
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For full details ask for Cat. No. NBG/OHS EG 
ue METWAY - KEMP TOWN - BRIGHTON 7 
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A WHOLE HOST OF ADVANTAGES spring from the 
revolutionary design and construction of the new AEI 
‘Minitrim’ Miniature Potentiometer. The secret is that 
the element, instead of being on the outside, is encapsu- 
lated* in epoxy resin. 

So—the element cannot move under the action of the 
brush ; bunched turns are practically eliminated ; oxidisa- 
tion of the track face is minimised; it is almost impos- 
sible for moisture or dust to enter; acceleration or 
vibration have no effect; heat dissipation is high because 
of the proximity of element and aluminium can. 

The Minitrim is available for individual, stack, or 
printed circuit mounting. 

* This is the ‘patented’ bit. 


ee 
ee = oe 


- 


~ OUTSIDE-IN 
oar: 


Patented by AE! o 
"~ 


oe” 


bosiedl 
2 oe oe oe oe oe ee 


DATA 


Resistance values 50Q to 10kft 
Resistance tolerance +20% 
Insulation resistance 1000M2Q at 500V D.C. 
Max. operating voltage 500V 


Wattage rating 1W at 20°C ambient 
0.5W at 60°C ambient 


Temperature range —40°C to 125°C 
Number of operating turns 20 approx. 
¢t Values up to 20kf) will be available shortly 


(designed on 0.5 in. module) 
Length 0.8 in. Cross section 0.4 in. x 0.4 in. 
Weight 3 gms 


ELECTRONIC COMPONENTS 


Send now for full details of the ‘MINITRIM’ MINIATURE POTENTIOMETER 


Associated Electrical industries Limited 

Radio & Electronic Components Division 

155 Charing Cross Road, London WC2 

Telephone: GERrard 9797 varrl eee 
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The N.G.N. Catalogue illustrates and 
describes a growing range of equipment 

ially designed and manufactured 
for the High Vacuum Industry...a range 
which is already approved and used by 
leading high-vacuum engineers all over 
the .world. N.G.N.’s special, highly- 
expert design combined with their new 


high vacuum equipment 


WRITE NOW FOR THE TRADE’S MOST HELPFUL CATALOGUE 


manufacturing techniques result in a 
range of components and equipment 
unique in their efficiency, adaptability 
and convenience. 


Write NOW to our new factory for 
N.G.N. Catalogue No. 881/20. 


N.G.N. 
ELECTRICAL 
LIMITED 


CHURCH BANK WORKS, CHURCH, 
Nr. ACCRINGTON, LANCASHIRE 
Telephone: Accrington 35611-2 


ROTARY PISTON PUMPS 

DIFFUSION PUMPS 

COMBINED PUMPING UNITS 

RESIN IMPREGNATING PLANTS 
QUARTZ CRYSTAL COATING PLANTS 
BAFFLE VALVES 

HAND OPERATED VALVES 

ELECTRO MAGNETIC VALVES 

LOW TEMPERATURE TRAPS 
COUPLINGS & UNIONS 

VACUUM MEASURING EQUIPMENT 
NYGON SEAL MATERIAL a: 














KEEP MINIATURE COMPONENTS 
AND STOCK TIDY WITH 
SMALLEONE STORAGE CABINETS 


There ore fifteen 
combinations 
of Smelibone Units 
to ensure thot there .0. 
ts @ cabinet to | G.E.C. 
sult your needs exactly. | 1.C.I. 
Neat and practical | UNITED KINGDOM 
these steel, well mode | ATOMIC ENERGY AUTHORITY 
cabinets ore the . 
money-soving answer NAVY 
ENGUSH ELECTRIC LTD. 
POST OFFICE 
Drawer sizes 6 in. long x 3 in. wide x 14 in. d 
or— 6 in. long x 3 in. wide ps 2 in. dem 
| All Models (A) & (B)—Trade Price £1000 
J All Models (C) —Trade Price £334 
(Delivery Ex. Stock) 
Write new for illustrated catalogue from: 
SOLE MANUFACTURERS AND PATENTEES 
SMALLBONE & SON SERVICE STATION LTD. 


114 RADDLEBARN ROAD, SELLY OAK, BIRMINGHAM 29 = Telephone: SELly Oak 0000 
EE 39 159 for further details 
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Smallbone Storage Cabinets 
are used by many leading 
industrial concerns including ; 
M.0.5. 
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m TRANSISTORISED 
DC CONVERTERS 


. — 
\ 


ZZ, 


HIGH EFFICIENCY—over 80%. 

Up to 400 watts—800 watts intermittent. 

MANUALLY CONTROLLED FREQUENCY 50 c/s- 
60 c/s-400 c/s. 

REED TYPE 50 c/s FREQUENCY METER fitted 
to some models. 

MARINE-AIRCRAFT-MOBILE use. 

POLARITY REVERSAL PROTECTION. 

PROVISION FOR REMOTE CONTROL. 

SQUARE WAVE AND SINUSOIDAL. 

Standard range available ex-stock for T.V.. 

Fluorescent lighting, OSCILLOSCOPES, etc. 

FROM 12V, 24V, 32V, 50V. 


Medd Yj 


(/ hy Wy 
YY?) 


—— 
MMMM 


RI QG,)WIi 


D.C. 
CONVERSION 
SPECIALISTS 


QQ, WWF 


VALRADIO LIMITED 
DEPT. E.E. BROWELLS LANE, FELTHAM, MIDDLESEX 


Telephone: Feltham 4242. 
Valradio and Stereosonoscope are the registered trade marks of Valradio Ltd. 
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INDICATOR TUBES 


Tiled a:y:i-mel ly ENA 
by thousands of hours 


Eighteen months of continuous testing with no failures, a life 
expectancy of many times that of standard register tubes— 
plus unambiguous display visible over wide viewing angles 
and remarkably low price, make these tubes a most attractive 
proposition when considering readout equipment. 


In the case of the GR.10.J. side viewing DIGITRON a 
specially designed housing with a simple two screw fastening, 
enables tube installation to be effected easily and quickly from 
the front or rear as required. Tubes can of course be mounted 
immediately adjacent to each other as before for easy group 
readout. 


The GR.10.K. end viewing tube is installed from the front 
by plugging directly into the socket. 

Write now for details of these, the most economical means 
of displaying iliuminated digital information at present 


qvaltatte. *DIGITRON Is an Ericsson Registered Trade Mark 


TUBE DIVISION 


BEESTON+ NOTTINGHAM 


ERICSSON TELEPHONES LTD~- HEAD OFFICE - 22 LINCOLN’S INN FIELDS~- LONDON WC2 
€R.27 
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3 Decade 
Switches 


SOLARTROM 


ELECTRONIC ENGINEERING 


NEW Techniques in 


DECADE VOLTAGE SELECTION 


in the new AS 1165 Power Supply gives precise 
setting and resetting of H.T. voltages—0 to 500 Vin1V 
increments. Two additional H.T. outputs and two 
separate heater supplies. 


HT1 


0-500 V (floating) variable in 1 V steps with decade 
switching. (350 mA capacity) 


HT2 


250 V nominal (floating)—may be preset internally to any 
fixed value between 200 and 250 V. (100 mA capacity) 


HT3 


0-240 V continuously variable, derived from HT2. 
(+3 mA capacity) 


HEATERS 


Two separate 6.3 V/5A heater supplies for series or parallel 
operation. 
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NEW Solartron Power Supplies 


DECADE VOLTAGE SELECTION @ 4 modes of operation: 
and PRESET CURRENT LIMIT SEPARATS —— OBOVHAG or 
SETTINGS from 25 m/A to 1 A with es se 


PROPORTIONAL CONTROL in the new SERIES 0-60 V/1A (+ or—) 


TWIN 0-30 V/1A Transistor Power (linked) tapped 
Supply AS 1164, BACK-TO-BACK (+ 30 V)-0-(+ 30V) 


Proportional control of the output voltage 7 Overload settings for each supply—25, 50, 
ensures that output current never exceeds 100, 250, 500 mA, 1A 

the preset limiting value, regardless of 

load conditions. Be Stability factor > 1000:1 

Thus the AS 1164 provides constant 
voltage up to the limit and thereafter the 
power delivered into the external circuit 
is progressively reduced as overload 
increases. & Regulation 0.1% at max. output. 


e Ripple and Noise 1 mV pk-pk 


LOAD | OVERLOAD 
4 CURRENT CONDITIONS 


25mA 


40% i ne 
Of preset 
limit 











oo ‘LOAD on 
(open circulf) RESISTANCE (short circuit) Preset 
Switch 


This latest technique protects not only 
the power unit but also the circuit it 
supplies. 


: For further details on the Solartron range of power supplies 
* write now to: 


SIOUPNGERRROTREE SOLARTRON LABORATORY INSTRUMENTS LTD. 


COX LANE - CHESSINGTON - SURREY 
of LOWer Hook 5252 @ A member of the Firth Cleveland Group 
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A maze of high quality semiconductors, clearly defined in 
the Brush literature now available, which shows the tre- 
mendous range of Brush semiconductor devices. Supported 
by Clevite, Shockley and Intermetall research, Brush offers 
the widest range of semiconductors in this country. Brush 
quality semiconductors are now in quantity production 
providing deliveries to fit your production schedules. 


Write or'phone to Semiconductor 
Division, Brush Crystal Co. Ltd. 





Outstanding in the Brush diode range pee, 
the following: 

Silicon 

# Zener and power zener 

* Rectifiers 
SEMICONDUCTORS * Sub-miniature 

Germanium 

* Co-axial glass 

# Singie end metal 

# Fast switching 











HY THE - SOUTHAMPTON ‘HANTS: Phone: HYTHE 3031 
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ASSEMBLED AND TESTED-IN HALF THE TIME 


Equipment manufacturers can now reduce the 
assembly and test time for wound coil assem- 
blies by as much as 50 per cent by including 
Mullard Vinkors, the world's most efficient 
ferrite pot cores, in their equipment designs. 
No grinding of cores is necessary to obtain 
accurate inductances. The inductance of coils 
to be wound can be predetermined to within 


+ 5 per cent of the value required. After the 
coils are assembled and mounted, a final 
adjustment to an accuracy of better than 
0.02 per cent can be achieved by the self locking 
adjustor. 

Contact Mullard for full details of the wide 
range of Vinkors, which cover frequencies 


between 1 Kc/s and 3 Mc/s. 


wunort VINKOR 


ADJUSTABLE 


1961 (tT) 


POT CORE ASSEMBLIES 


TE eccenall 
MULLARD LIMITED - COMPONENT DIVISION - MULLARD HOUSE - TORRINGTON PLACE - LONDON W.C.1 


ELECTRONIC 





ENGINEERING 


EE 39 166 for further details 


TRANSFORMERS 


SELECTION 
FROM 

OUR WIDE 
RANGE OF 
TRANSFORMERS. 


Your enquiries 


will be welcomed. 


AUSTIN WALTERS & SON LID. 


AYRES ROAD, OLD TRAFFORD, MANCHESTER, 16. 
Telephone: TRAfford 1820, 1827/8/9. 





The careful electrician uses : 
ne MARTINDALE Za 


yOLTAGE 


A SPECIAL LOW VOLTAGE 
approved voltage Tester, the MARTIN- 
Sees TP. © ASD , Ds LE Model EP. incorporates exclusive 
ROLIGLE FOR ; features and advantages (including unique 
24/100 VOLTAGES prod design) that make for maximum 
efficiency with complete safety. Instantl 
records voltage (up to 600), whether A.C. 
or D.C., if wires dead or alive, which is 
“earth”. Fully fused and protected. You 
cannot afford to pay less than the modest 
rice asked for the MARTINDALE Voltage 
ester—and you cannot buy better, no matter 
how much more you pay. 


For full details write to: 


MARTINDALE ELECTRIC CO. LTD. 
110 WESTMORLAND RD., LONDON, N.W.9 = Tel: COLindale 8642 
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AE l focus on... 


A NEW SOLID STATE MICROWAVE SWITCH 


FOR MICROWAVE SWITCHING, MICROWAVE DIODE PROTECTION, CW AERIAL 
SWITCHING AND CW SIGNAL MODULATION AT BANDS FROM S TO X INCLUSIVE 


ADVANCE INFORMATION 


OUTSTANDING FEATURES 
* LOW VOLTAGE OPERATION * LOW POWER CONSUMPTION 
* SMALL SIZE AND LOW WEIGHT * EXCELLENT FORWARD TO BACK ATTENUATION RATIO 
FEATURES 
1.5V operation for 25 db of attenuation. High voltage sup- 
plies not required. Its lightness and ruggedness lends itself 
to,applications where weight and space are at a premium. 


TYPICAL SPECIFICATION 





Operating Voltage :— 1.5 volt max. 
Operating Current :— 20 mA max. 
Insertion Loss :— 1db max. 
Attenuation range :— 1 db to 25 db* 3 | 
Power Handling Capacity 

(a) pulsed line power:— 500 watts peak max. — ve panquenc’ meant ener 

(b) CW line power 10 watts max. Lee Frequency Response for P-N Switch Type 
Bandwidth (fixed mount)t:— 100 mc/s 
Minimum switching time:— 0.5 microseconds max. 








* corresponds to varying the applied voltage between 0 and 
1.5 volts. 


+ tunable mounts will be available shortly to cover S and X 
bands respectively. 


° depending on power level. 


ATTENUATION DB 


—- i 





2 3 4 5 6 7 8 9 10 
JUNCTION CURRENT mA 
ittenuation—Junction Current Graph for P-N Switch 

Type BS 336 




















PLEASE DON'T TEAR OUT THIS 
ADVERTISEMENT — 


> Others will want to see it. If you 
would like to have full details of 
these or any other AEI electronic 


components for that matter, all 
you have to do is write to AEI 
at the address below. Data sheets 
with detailed infor- 

mation will be sent 

to you without 

charge. 





DON’T DELAY—wrile 
» now and be sure of 
receiving latest neu’s 
of these and other AEI 
components as they 
become available. 


CAETI) | .¥-t-Yoleit-¢-1o Mm =il-Yeslalet- 1 Talelet-jaal-t-m Mi leslia-teo 


ELECTRONIC APPARATUS DIVISION, VALVE & SEMI CONDUCTOR SALES DEPT. 


CARHOLME ROAD - LINCOLN - TEL: LINCOLN 26435 Asses 
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STABILIZED POWER UNITS for bench or rack mounting 


A.31 Mk. Il 


OUTPUTS :— 0-250V., 50mA. in one sweep 
(Ripple < 1-OmV. r.m.s., impedance <3.0 2) 
150V negative bias at 1.0mA. 
6.3V—2 amp. A.C. 





HERE ARE TWO 1st GRADE POWER UNITS SUITABLE FOR A VARIETY OF 
APPLICATIONS IN LABORATORIES, TELEVISION AND BROADCASTING 
EQUIPMENT, COMPUTORS AND COMMUNICATIONS EQUIPMENT. THEY 
ARE PRECISION BUILT AND CONSERVATIVELY RATED FOR YEARS OF 
TROUBLE-FREE SERVICE. 





A.352 


QUTPUTS:— 0-500 V at 250 mA in three ranges 
(Ripple <1.0mV r.m.s., impedance < 0.5 2.) 
250V negative at 0-SOmA 
(Ripple <1.0mV r.m.s impedance <0.5 22) 
0-250V negative bias at 1.0mA 
6.3V— at 4 amp. A.C. 
6.3V — at 2 amp. A.C. 


AVAILABLE DELIVERY: EX STOCK 


Write for information leaflets to :— 


BOULTON PAUL AIRCRAFT LIMITED - WOLVERHAMPTON - ENGLAND 
A MEMBER OF THE DOWTY GROUP 





| 





are “Tooled Up’ 











for Efficiency...| MILTOID SALES 


DIVISION 
BX PLASTICS LTD. 


The British Xylonite Group. 


STOCKISTS OF 


BX 
POLYSTYRENE 


Clear Crystal Standard Commercial Quality 


A first-class rigid insulating material, supplied 
ex-stock in sheets and rods in a range of 
thickness and diameters. 

& 
promptly, Press- 
~ scodiues Information and guidance on manipulation, 


for Electronics. “One off” ‘ y machining and cementing available on request. 
or quantity, in ail metals, 4 


Abamiaium, Orees, Stecl, ore. | __-— 34 Royal College Street, London, N.W.1. 


P.W. SHEET METAL co., LTD. Phone: EUSton 4146 ‘Grams: Celudol Norwest London 


NAPIER ROAD - BROMLEY - KENT 
Tel: RAVensbourne 604! (2 lines) Grams: METALFAB BROMLEY T.A.7853 
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Three UNIQUE... 


OSCILLOSCOPES 





3°5 - millimicrosecond risetime 

Type 58! 

A unique laboratory oscilloscos: with many of the 
capabilities needed in the current rapid advancement 
of the electronic art. Its 3.5-muy sec risetime, 0.1-v/cm 
sensitivity and 0.0I-usec/cm sweeptime are features 
for modern high-speed pulse applications. A new series 
of Tektronix plug-in preamplifiers promises out- 
standing signal-handling versatility for an oscilloscope 
with a vertical passband of dc to approximately 100 mc. 


Type 585 

Having the identical general specifications as Type 
581, the 585 has second time base generator. This 
acts as a sweep delay generator, providing a wide 
range of calibrated sweep delay, continuously variable 
over the range of Iusec to 10 sec. Colour-correlated 
controls eliminate confusion, making this new high 
performance oscilloscope easy to operate. 


Full details from 


LIVINGSTON 


Telephone: GULliver 8501 


NOVEMBER 1961 


When top performance oscilloscopes are required, 


the range of Tektronix instruments can satisfy the 


most rigorous demands. Livingston Laboratories 


are the sole representatives in Great Britain of 


Tektronix Inc. 





DC to 30 MC 


Dual - Beam Oscilloscope 


Type 555 


Two electron beams, each 
with its own X and Y 
deflection systems, help 
make possible a_ highly 
versatile dual-beam oscillo- 
scope. Either of the two 
time-base generators in the 
Type 555 can deflect either 
beam for dual and single 
displays, and either can 
deflect both beams for a 
dual display on the same 
time base. Time-base units 
are the plug-in type to 








facilitate instrument maintenance and the sweep speed is 
variable between 0.02 yusec/cm and 12 sec/¢m. This new 
oscilloscope will accept the standard range of plug-in 


pre-amplifiers. 


Same signal displayed 
simultaneously on slow 
sweep (upper beam) and 
fast sweep (lower beam) 
shows both coarse and fine 
structure of waveform. De- 
lay range—o.5 usec. to 
§0 sec. 


LABORATORIES LTD. 
31 CAMDEN ROAD, LONDON, N.W.I 


Telex 21830 
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The Rosan Press Nut is cheaper, easier and 
faster than other methods of providing tapped 
holes in sheet or plate. The same size Rosan Nut 
is suitable for any thickness of sheet. ‘ There is 
no maximum sheet thickness’. 


HOW IT WORKS 


Punch or drill round hole in sheet metal to specific 
diameter. Insert smaller flange into hole. Apply impact 
force to exposed edge of serrated flange of Press-Nut. 
Note that impact flows sheet 
metal into space between 
flanges, locking the Press- 
Nut securely in place. Teeth 
of the serrated flange broach 
themselves into the parent 
metal preventing rotation. 














WU 














Leaflet and samples sent on request 


to the manufacturers :— 
i 
5 eee OR: 
INSTRUMENT SCREW CO. LTD., 
Northolt Rd., South Harrow, Middx. 
Tel: Byron 1141 
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The lowest Faced 


ying machine 
‘edi ee THE worn! 


A FIRST CLASS JOB 
IN EVERY DETAIL 
Especially suitable for 
engraving labels, etc. 


DAVID i 
NOCMING sz 
848 


Reduction Range 2:1 to 4:1. Vertical adjustment to suit workpiece height 

Coverage from Sin. x Jin. to 2}in. x Ifin. 

Write for details of our complete range of engraving equipment. 

DAVID DOWLING LIMITED - HAROLD WOOD - ROMFORD ~- ESSEX 
TELEPHONE: INGREBOURNE 43904/5 
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C 


is not just another valve voltmeter: it has several unique features. 
As a voltmeter, with ranges of 0.5 to 2,000 volts full scale, the input 
impedance is so high that capacitive attenuators are used for the higher 
voltages, and a ‘memory’ retains voltage readings, if required, for 
several hours. On current ranges, from 0.5 to 2,000 micro-amperes full 
scale, the terminal voltage is only 5 milli-volts. The instrument also 
has six resistance ranges with 1,000 ohms to 100 megohms at centre 
scale, To relieve the tedium of routine work, a pen recorder can be 
connected to the instrument for continuous monitoring. 


SOUTHERN INSTRUMENTS LTD 


FRIMLEY ROAD - CAMBERLEY * SURREY 
TELEPHONE CAMBERLEY 3401 


SOUTHERN 
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LONG POLE HEAD GRESHAM 


Where a smooth response 


is required down to very 
long wavelengths on tape, MAGNETIC 
Gresham heads can now 
be supplied with long pole 
| shoes extending to the full RECORDING 
© width of the head. Shown 
below are the relative HEADS 
replay responses for a long 
pole head and a head of normal pole length under 
the same recording conditions. It will be noted that 
the long pole head gives a smooth curve extending 
——— — at least 3 octaves further 
ry Trp LONe bcs than the normal pole length 
|_|_tLAtit] head. 


kel kes ———+- 





NOW AVAILABLE 
WITH 
FULL WIDTH POLES 
AND 
FINER GAPS 














FINE GAP HEAD 


All heads in the Gresham 

range using Mu-metal cores 

are now available with gap 

spacers of 0.0001 inches. 

Because of the inherent 

low losses at high fre- 

quencies full advantage can 

be taken from using such 

a fine gap. Shown below are the relative replay 
responses for a fine gap head of .0001 inches and for GRESHAM 

a 0.00025 inch gap head under the same recording 

conditions. 


FINE GAP HEADT] It is possible L | 0 N 
using satura- 
tion record- 
= ELECTRONICS LTD 
the packing 
density by 
use of the HANWORTH 


finegaphead- mi DDLESEX 
Telephone FELtham 227! 
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TRANSFORMERS \“i2 


INDUCTORS 
COIL WINDING 


STABILISED D.C. POWER UNITS 
ELECTRONIC WIRING 


WE OFFER THE MOST SUPERIOR 

QUALITY AT COMPETITIVE PRICES 

FOR COMMERCIAL OR APPROVED 
COMPONENTS 





~ 
ies anal \\FRASER SPELLER TRANSFORMERS LTD. 


SYDENHAM ROAD, SYDENHAM, S.E.26. 




















A. C. SOLENOID TYPE SAM/T 


Finger & ; Now fitted with stainless steel guides - six times the life 


Thumb stalls Continuous 14 07s. at 3 
Instantaneous to $4 lbs. 
KEEP IT CLEAN ell 
sizes available 
Also — Transformers to 


For protecting the worker in many small assembly operations and 7 kVA 3 phase 
the product against operator humidity, specify Chirco finger stalls, 


thumb stalls, and finger tips. Available in all sizes, light, medium 

and heavy gauge Latex. Natural, biack and various colours. Write R. A. WEBBER LTD & 

for full particulars. KNAPPS LANE, CLAY HILL, BRISTOL, 5. Phone : 65-7228/9 
ence cael ~ LTD., WATLING STREET, DUNSTABLE, BEDS. 


Tateghens: Ov ib. 44 
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ENALON PLASTICS LIMITED 


: TONBRIDGE 3343/45 DRAYTON ROAD - TONBRIDGE - Grams: ‘ENALSCO’ 


gyre Manufacturers of Plastic Materials to the 
Electrical, Radio and Television Industries . . . 


e——ENALON precision wounp colt FORMERS 
eo——_ENALON iwweection moutpinc 
@——ENALON s.25. tusinc 
@——-ENALON =stampines and MACHINING 
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UNIVERSALLY ACCEPTED STANDARD ENCAPSULATION 


w A 


VOLT 


4 


CNK T > NEWMARKET TRANSISTORS LTD, EXNING ROAD, NEWMARKET TEL: NEWMARKET 3381 (4/2 
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10-12 Watts — 25 kVA 


DRAKE TRANSFORMERS 


Mains Transformers 
Chokes 
Audio Output Transformers 
Audio Input Transformers 
Saturable Reactors 


Coils 
Current Transformers 
Transistor Transformers 
Inverter Transformers 
Screened Microphone Transformers 


DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX 
Billericay 1155 


PRECISION | PERRAM 


¢ PRESSINGS) |B punt Stan- 


temperature controller 


Offers you all the 
accuracy, flexibility 

and reliability of an 
expensive instrument — 











_ tag costs under £35 ! 


For full details ese. this 
superb instrument, please 
write to the address below. 


Yet another important achievement by 


LTD. 
209 SPON LANE WEST BROMWICH STAFFS. 
TELEPHONE WES 2516 DEPT.TC- PERRAM WORKS 


"MITRE MILLS RICHARD STREET BIRMINGHAM? hws 
TRPHONE 


AST ee Crees 2218 (4tee) Within the organi ation of the Southern Areas Electric Corporation 
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ELECTRONIG HOUSING EQUIPMENT 
YOU CAN BUILD 10 ORDER 


Fully adaptable ‘engineer designed 
equipment by Linvar Limited 


TAKE A BASIC UNIT—a strong frame with a 19” panel and two 
chromium plated handles at the front. The vertical chassis give 
minimum impedance to air flow, provide rear faces for plugs and 
sockets and act as a screen between components of opposite 
channels. Other types of chassis also available. 

OR MAKE A CASE OF IT—enclosed, it is properly ventilated and 
makes an ideal instrument case. 

FOR A RACK OR A CABINET—slide the basic units into an easily 
assembled standard 19” rack which provides for: 

Safety. Units cannot be withdrawn, or the back panel removed, 
while the side covers are in position, so that all electrical circuits 
are effectively enclosed. 

Accessibility. Each side cover can be unclamped by a single 
catch, allowing free access to all components. 

Wiring. A vertical cable duct at the rear carries the inter-unit 
wiring .. . and allows swan neck cabling, so that the chassis 
can be easily withdrawn. 

Ventilation. Louvres at the front admit cooling air over the 
components to the heat chimney at the rear. Sloping baffles 
between units prevent warm air rising to the units above. if 
desired, a fan can be installed to give forced ventilation. 

RACK MOUNTING CASES AND SMALL CASES—a full range is 
available. 

TROLLEYS—to carry instruments, etc. These strong manouv- 
rable trolleys can be supplied with a variety of shelves, each 
adjustable in height. 

These attractively styled ali metal units have an epoxy resin 
undercoat and are normally stove enamelled in dark grey to 
B.S.632, with light grey front panels to B.S.631, but can be 
supplied in customer's awn colour schemes if required. 


—— a 


= I TT 


wt 








SPECIAL SERVICES 


Linvar Limited are specialists in electronic housing 

equipment. Electronic Engineers in their own right, 

, they have a thorough knowledge of the needs of the 

; ‘ electronic industry and can design, do layouts, wire 

i_ \tiIMITEeED and manufacture any special housing equipment rang- 

rr ee ing from control desks to complete control installations. 

Please write, phone or call for full details of ‘standard’ 
and ‘special’ equipment designed by Linvar Limited. 


, 
¢ 


ELECTRONIC & MECHANICAL ENGINEERS 
BALFOUR ROAD - WEYBRIDGE - SURREY 
TELEPHONE: WEYBRIDGE 6962 & 6361 
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10-12 Watts — 25 kVA 


DRAKE TRANSFORMERS 


Mains Transformers 
Chokes 


Audio Output Transformers 
Audio Input Transformers 
Saturable Reactors 


Coils 
Current Transformers 
Transistor Transformers 
ld Inverter Transformers 
Screened Microphone Transformers 


DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX 
Billericay 1155 


iy PRECISION | er PERRAM 


VAPRESSINGS) | TREE «STAR» 











temperature controller 


Offers you all the 
accuracy, flexibility 

and reliability of an 
expensive instrument — 
yet costs under £35! 


For full details of this 
superb instrument, please 
write to the address below. 


Yet another important achievement by 


209 SPON LANE WEST BROMWICH STAFFS. 
TELEPHONE WES 1516 
"MITRE MILLS RICHARD STREET BIRMINGHAM? 
TR PHONE 


AST en Cree 1218 (4tned Within the organi ation of the Southern Areas Electric Corporation 





EE 39 183 for further details EE 39 184 for further details 
ELECTRONIC ENGINEERING NOVEMBER 1961 








EE 39 185 for further details 


ELECTRONIC HOUSING EQUIPMENT 
YOU CAN BUILD 10 ORDER 


Fully adaptable ‘engineer designed 
equipment by Linvar Limited 


TAKE A BASIC UNIT—a strong frame with a 19” panel and two 
chromium plated handles at the front. The vertical chassis give 
minimum impedance to air flow, provide rear faces for plugs and 
sockets and act as a screen between components of opposite 
channels. Other types of chassis also available. 

OR MAKE A CASE OF IT—enclosed, it is properly ventilated and 
makes an ideal instrument case. 

FOR A RACK OR A CABINET—slide the basic units into an easily 
assembled standard 19” rack which provides for: 

Safety. Units cannot be withdrawn, or the back panel removed, 
while the side covers are in position, so that all electrical circuits 
are effectively enclosed. 

Accessibility. Each side cover can be unclamped by a single 
catch, allowing free access to all components. 

Wiring. A vertical cable duct at the rear carries the inter-unit 
wiring .. . and allows swan neck cabling, so that the chassis 
can be easily withdrawn. 

Ventilation. Louvres at the front admit cooling air over the 
components to the heat chimney at the rear. Sloping baffles 
between units prevent warm air rising to the units above. If 
desired, a fan can be installed to give forced ventilation. 

RACK MOUNTING CASES AND SMALL CASES—a ful! range is 
available. 

TROLLEYS—to carry instruments, etc. These strong manouv- 
rable trolleys can be supplied with a variety of shelves, each 
adjustable in height. 

These attractively styled all metal units have an epoxy resin 
undercoat and are normally stove enamelled in dark grey to 
B.S.632, with light grey front panels to B.S.631, but can be 
supplied in customer's own colour schemes if required. 








SPECIAL SERVICES 


Linvar Limited are specialists in electronic housing 

equipment. Electronic Engineers in their own right, 

they have a thorough knowledge of the needs of the 
. electronic industry and can design, do layouts, wire 
\eimMiTreo and manufacture any special housing equipment rang- 
ing from control desks to complete control installations. 
Please write, phone or call for full details of ‘standard’ 
and ‘special’ equipment designed by Linvar Limited. 


’ 
ed 


BALFOUR ROAD - WEYBRIDGE - SURREY 
TELEPHONE: WEYBRIDGE 6962 & 6361 
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the basis for reliable ANYONE 
com m , nications ENGRAVE ON YOUR OWN PREMISES, 


systems 5 Rae ANS sume ON 


PARTS. 
WITH THE 








Cray 


0208 wane 


ENGRAVING MACHINE 

We have pleasure in introducing the 
new large capacity Model TX machine 
which is capable of engraving on much 
larger surfaces than the established 
smaller models. 


We shall be pl 4 to give a @ Operated by controlled lever. 
demonstration on your own @ Ratio 1/2 to 1/7. 
premises. @ Depth regulator ensures regular 


: P . engraving on different thicknesses 
for price tot cut to sizes required, ask and curved surfaces. 


@ Self-cencring vice. 
f V8 SAA 


@ Adjustable copy holders. 
Write to:— 


VITOS LTD., 13 Charlotte Street, London, W.1. LANgham 6171/2 








PRECISION MINIATURE SWITCHES 


Built to British and Foreign Specifications 


CASTELCO (G.B.) LTD. 


Castle Works, High Street, OLD WOKING, Surrey. 
PHONE: Woking 4172/73 











Specify our crystals for long-term stability and unfailing activity. 
A complete range of units from 200 cycles/sec. to 120 Mc/s 
A complete range of units to meet D.E.F. 5271 and R.C.L. 271 
Inter Services styles can be supplied. 

Write for leaflet. 


SALFORD ELECTRICAL INSTRUMENTS LTD 


446 





EE 39 188 for further details 
ELECTRONIC ENGINEERING NOVEMBER 1961 





EE 39 189 for further details 


WESTINGHOUSE 


1esign 
MEDIUM POWER RECTIFIERS 


@ GREATER SERVICE LIFE 
@ IMPROVED STABILITY 
@ ANTI-TWIST FEATURES 


The established practice of continuously 
investigating the development of selenium rectifiers has 
resulted in the production of this new range of medium 
power rectifiers. 

These rectifiers incorporate a new process 
element, and to obtain the full advantages of this process 
WESTINGHOUSE have completely redesigned the mechanical 
construction of the units, resulting in a smaller rectifier 
for a given rectified output. 

Particular attention has also been paid 
to the tendency for elements to twist on their spindles 
where high acceleration and/or excessive vibrations are 
present. Incorporated in the new mechanical design are 
features which eliminate this trouble. 


For full details of this new range of rectifiers, please 
write to Dept.E E11 Rectifier Division, Unit Section. 


WESTINGHOUSE BRAKE AND SIGNAL CO. LTD - 82 YORK WAY - KINGS CROSS - LONDON Ni 
EE OS OOO ATR RMRMIMIMMRE I 
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ZU) 


the most efficient 


TASTENING 


for the Engineering Industry 


®DZUS lock or unlock 
instantly in a simple 
quarter-turn 


@ DZUS are vibration-proof 


®@ DZUS are simple, sure and 
secure 


® DZUS are ideal for hinged or 
removable parts needing 
frequent attention and 
inspection 


DZUS Fasteners offer the most effective, most efficient, 
and quickest form of fastening for scores of vital uses in 


the Electronic field. 


Write for full details of applications in your industry to: 
DZUS FASTENER EUROPE LTD - FARNHAM FACTORY ESTATE - GUILDFORD ROAD - FARNHAM - SURREY 





NEW COMPANY 


units manufactured from circuit diagrams, 
without layout drawing office charges. 


PROTOTYPE 
AND 


items to clients drawings completed 


PRODUCTION : 
quickly, and to delivery dates. 


FACILITIES _ include sheet metal, coilwinding, wiring 
shop for cable-forms, chassis and tag 


boards. (Valve or transistor) 





LUNARTRON 
| ELECTRONICS LTD., 
& 42, LANGLEY ST., 
Hi (LUTON, BEDS 


TELEPHONE: 


LUTON Ililll 
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KRLECEVVEK 
WOISE FACTOR. 
og hh be Ae 


p.\ | ook mg 
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GENERATOR 
pe VRE er 


noise factor of receivers. The output impedance is 
71 ohms and noise factors up to 60 may be measured. 


Full information from :— 


James Scott ii. Ltd 


68, Brockville Street, Carntyne Industrial Estate, Glasgow, E.2 
Tel.: Shettleston 4206 





EE 39 192 for further details 
NOVEMBER 1961 





EE 39 193 for further details 


Se TERMINAL 8 


BOARDS 


MOULDED 
INSULATORS / YN / 


CHASSIS 
FURNISHINGS 


to be experienced—talk over your component problems with Harwin 
and be sure of the best and most effective answer. 


Harwin make components—specialise in components. Lugs, 

moulded insulators, terminal boards and chassis furnishings. 

* Off-the-shelf’ or to special design. 

The quality of every Harwin component is the product of experienced, 
precision manufacture and rigid inspection—meeting, and 

in many cases surpassing standard specifications. In addition, 

Harwin service and specialisation in fulfilling individual needs is something 


SERVICE AND QUALITY 


HARWIN ENGINEERS LTD RODNEY ROAD PORTSMOUTH - HAMPSHIRE - Tel: Portsmouth 35555 (4 lines) 
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designed for 


Type AS.7012*, Solent series Audio Output Trans- 
former, has been designed especially for the Mullard 
S$ Valve 10 Watt High Quality Amplifier, and is capable 
of the highest quality reproduction. The static fre- 
quency response (without feedback) is within 0.5 db. 
from 20~ to 25,000~, and there is appreciable response 
at SOkc/s. and above. Primary tappings for feedback 
are provided at 43% and 20% of the windings, and the 
secondary windings are suitable for 3.75Q and 150 
with identical characteristics on both outputs. A response 
curve, panel layout and loudspeak i chart 
are included with each transformer. Priced at 52/6, it 
can be obtained through your local radio dealer, or direct 
from us, post free in the U.K. 


* This is one of twenty-two Audio Transformers in the 
Solent and Miniford series described in Gardners new 
leaflet “S/M", especially prepared for ers and private 
users, which includes over a hundred standard Mains 
Transformers and Chokes. We shall be pleased to post 
you @ copy upon request. 








Below ts reproduced the Response Curve 
of the AS.7012 which is typical of the 
whole of the Solent Series, 


GARDNERS RADIO LTD 
CHRISTCHURCH, HANTS.  7el.: Christchurch 1734 
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ENCAPSULATE WITH 


ECON 


eR wWiTr 
THERMAL EXPANS N 
PREVENTS CRACK rs 
VER MES F TERED EFFEC 
FIRE RETARDING WITH MPROVED 
STRENGTH WEIGHT RATIO 
REMAINS SUSPENDED IN MIX 





% Wide range available 
% Bright Mild Steel 
% Self Colour or Electro Plated 
% Catalogue on request 


We invite your enquiries: 


SURREY STEEL COMPONENTS LIMITED 


Trinity Road, Richmond, Surrey. RiChmond 7474/6 
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Know any other analyser that does that? It's true 
—the Microcell Electronics Transistor Analyser 
Type 440 measures Beta at any frequency. 
This simple-to-use instrument is particularly 
suitable for selecting matched sets of transis- 
tors — measures also cut off frequency (F’Co), 
Collector leakage current (1'Co) and collector 
turnover Voltage (Vto). Frequency range is DC 
and 1 kc/s to 10 Mc/s. Collector voltage and 
Collector current are monitored on edge-type 
meters stacked one above the other and all the 
meters are fully protected against overload. 
Full data on the Transistor Analyser Type 440 
is available from the address below :— 


electronics == Ee 


A DIVISION OF MICROCELL LIMITED 
Blackwater, Nr. Camberley, Surrey. Telephone: Camberley 3461 


PROGRESS THROUGH KNOWLEDGE 
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| Plessey 





Aerial | 
Exchange : =e -< Ux. 
feeds | oF 

80 receivers er a 








? 
& 
e 
£ 
4 
» 
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yy 
* 


from one a 
aerial 





2 Mc/s to 30 Mc/s overall coverage; uses 


four basic units. 


Optional additional units link any receiver Electronic switching minimises noise, 


to any of several arrays. heightens long-term reliability. 


Standard unit range speeds maintenance, Zero overali insertion loss; high-gain, 


simplifies installation. low-noise wideband amplification. 


Complete system gives ultimate capacity Easily arranged for dual-diversity working. 


of 80 receivers working to 12 aerial arrays. 


Comprehensive details of this flexible range of equipment are available on request. 


Telecommunications Division - Electronic and Equipment Group 
THE PLESSEY COMPANY LIMITED - Ilford - Essex « Ilford 3040 
Overseas Sales Organisation: Plessey International Limited 





_ They 
. take it 


for 
granted 


Jodrell Bank lies fifteen miles 
distant from our plant at Cheadle 
Heath. It is in delightful rural 
Cheshire. When we thought 
of it at all it was as a picnic 
spot on a ramble, bicycle or 
motor ride. Now it is renowned 
as the site of the world’s 

largest radio telescope. We 
don’t grudge losing the picnic 
spot, for it has raised not only 
the country’s scientific prestige, 
but above all, the frontiers of 
all human knowledge. 





The picnickers remain in 
attendance, though at a distance. 
They are in awe of the spectacle, 
the probing to unimaginable 
distances, the conception and 
realization of so spacious a 
project. Who would expect them 
to be concerned with such 
minutiz as precision resistors and 
potentiometers? Today these 
fundamental components of the 
technique of electronics are 
taken for granted. Yet their 
importance is critical. 


At British Driver-Harris we have been producing and develop- 
ing superfine resistance wire for many years. And we are glad Retell Allee Daas” caatel 

ee . ° hCCITNCG: 0 ata contains 
to say that manufacturers of precision resistors, potentiometers 84 pages of faallenteadl information 


and the like, are able to take for granted that our superfine wire concerning the use of electrical 


will do its job with complete reliability. pres hens —— ave avaitaite 
r charge on reques ° 


BRITISH DRIVER-HARRIS CO LTD 


CHEADLE HEATH, STOCKPORT, CHESHIRE 
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ar an agape: a ua Sal A aOR ae DIFFUSED JUNCTION SILICON DIODES 
WE EMT NRA MAAN CoM ennte ts Een 8 2 10B SERIES 
Bi a Penal VEEN RAR chai ee ( These four new hermetically sealed rectifiers feature 
extremely low reverse leakage (500. A at rated 
P.1.V. at 150°C). Units will give up to 1.8 amps 
on a heat sink or 1.3 amps without heat 
sinks in air. Operating temperature range —65°C to 
108 SERIES 175°C. P.I.V. range from 100 to 600 volts. 


1N483A TO 1N488A 

The all-new International Rectifier glass diodes, 
incorporating the latest silicon diffused 

junction techniques. Power dissipation of 0.250 watts 
at 25 C; 0.125W at 150°C. Operating temperature 
range —55°C to + 200°C. Nominal frequency range 

0 to 100 kilocycles. P.1.V. range 70 to 380 volts. 


1N483A TO 1N488A 


5A SERIES 

A completely new series of diodes featuring 
5A SERIES \ a forward current rating of 1 amp and a P.I.V. 
range of 200 to 600 volts. The reverse current 
is only 200uA at 100°C case temperature, and 
the diode will handle a surge current of 50 amps 
for 1 cycle (60 c.p.s.). The case is non-metallic and 
the temperature range of the device is —65°C to + 130°C. 
Oversize leads give added strength and eliminate heat sinks. 


O NEW SEMICONDUCTORS — 


1N429 VOLTAGE REFERENCE ELEMENT 
A totally new miniature voltage reference 
element, 200mW rated, with a stability 

of + 0.006% /°C or better over the 
temperature range —55°C to + 100°C, 

but only 0.230” (max.) diameter 

x 0.36” long, excluding leads. 


X5RC SERIES 5 AMP. CONTROLLED RECTIFIER 


Actua/ size 


A new range of silicon controlled rectifiers 
available in a P.I.V. range of 

50 to 400 volts. Rated at 5 amps, 

these devices have a surge rating 

of 60 amps for 1 cycle (60 c.p.s.) and 

have a forward voltage drop of only 0.8 volts. 


X5SRC SERIES 


QZ SERIES 250 mW ZENER DIODES 


High stability and excellent voltage regulation 
ee over the temperature range from —55°C to + 150 Cis 

provided by this new range of glass zener diodes. Rated at 

250mW they cover the range from 3.3 to 27 volts. They 


Actual size are available in + 5%and + 10% voltage tolerance. 


Write for bulletins SR-2012 and XSR-353. 


INTERNATIONAL RECTIFIER COMPANY = 


(GREAT BRITAIN) LIMITED - OXTED - SURREY - Oxted 3215 


Associate company of International Rectifier Corporation 
U.S.A. and the Metal industries Group, Great Britain. 
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NSF LTD 


1 
RT a \J "THE SWITCH PEOPLE” 


WORKS: KEIGHLEY - YORKS 
Sales Office: 31-32 ALFRED PLACE 
LONDON W.C.1-Tel: LANgham 9561 


A MEMBER OF THE Sim GROUP OF COMPANIES 
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FERRANTI 


INDUSTRIAL RANGE 


LOW COST 
SILICON RECTIFIERS 





HIGH SURGE RATING 
HIGH POWER TO SIZE RATIO 
RUGGED CONSTRUCTION 





ACTUAL SIZE 





MAXIMUM RATING 
TYPE No. 7872 1874 


PRIGES m me [ a 


Mean Rectified Current at 750 750 
25°C Ambient Temp. 
Z$72 3s 3d EA. : 

Max. Reverse Current at 5 5 


2874 4s 3a EA. 25°C and at Rated PIV 


ZS78 12s 6a EA. — Repetitive 
Max. Peak Surge Current 70 70 























Special prices for 

iti i Max. Mean Surge Current 
quantities will be stone urge Curren a a 
quoted on request 





Min. Series Resistor 
(Capacitor Load) 5 5 


Operating Temperature Range —40 to +1506 


























For further information write to:— 

FERRANTI LTD - GEM MILL * CHADDERTON - OLDHAM © LANCS 
Telephone: MAln 6661 * London Office: Telephone TEMple Bar 6666 

FERRANTI offer a wide range of SILICON SEMICONDUCTOR DEVICES 


FE 209 
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FIXED CAPACITOR needs 


in our catalogue? ancsarearammmans 
it includes good ranges of the following types ai 


‘ELECTROLYTICS’ r 
FOIL AND PAPER ‘BLOCKS’ AND ‘TUBULARS?’ sy 


METALLISED PAPER ‘CANS’ 


‘CERAMICS’ 
_ — (‘TUBES’, ‘DISCS’ AND ‘LEAD-THROUGHS’) 


8.55 “SILVERED MICAS’ etc., ete. 


Radiospares Ltd. 
RS 4-8 MAPLE STREET - LONDON : WI: ENGLAND 
R S Telephone: EUSton 7232 (8 lines) 


TELEGRAMS: RADOSPERES, WESDO, LONDON CABLES: RADOSPERES, LONDON - WI 


‘ SPAM Ys Tay 


= 
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After the miniature, the microminiature 


ENecltehtre 


EPOXY RESINS 


Araidite is a registered trade mark 


This pre-amplifier unit, encapsulated in a half-inch cube of Araldite, is 
produced by McMichael Radio Ltd. to replace the larger unit shown. 
From the photograph it is not only apparent that the new unit needs 
a fraction of the Araldite used in the earlier type; it is also a striking 
illustration of the manner in which Araldite epoxy resins permit the use 
of very small and fragile components, completely protected and forming 
a compact assembly. The unit has a higher input impedance and lower 
input capacitance than are provided by normal manufacturing techniques. 
Many uses of Araldite are described in our booklet, ‘Araldite Resins in 


the Electrical Industry’. May we send you a copy? 


CIBA (A.R.L) LIMITED, Duxford, Cambridge Telephone: Sawston 2121 


ELECTRONIC ENGINEERING 
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The Microcell range of power supplies includes 
the Type 410— a1 to 30V.5 amp. unit, the Type 
411—a 500V.—3kV. 10mA Unit and transistorized 


o 
e : ect ro n ics Sub-Units of up to 5A capacity. 


A DIVISION OF MICROCELL LIMITED Economy note: Details are now available of the 


Blackwater, Nr. Camberley, Surrey 


- ies— rin 
Sehahate: Combate O00 new Microcell Dual-Voltage supplies—offering 


optimum performance at minimum cost. 


PROGRESS THROUGH KNOWLEDGE 
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Please send me 4 free copy of 
‘Silicones in Electronics 


Name 
Position 
Company 
address 
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eu FOR HIGH PERFORMANCE 
COMPUTER CIRGUITS 


specify 


diodes 


Hughes HS11 series are alloyed junction silicon computer diodes, 
operative over wide temperature ranges and characterized by 
fast recovery time. 

Made in Glenrothes, Scotland, the Hughes range of silicon and 
germanium diodes are subminiature devices with extremely 
stable electrical and mechanical characteristics. These diodes 
are specially designed and constructed to meet the most exacting 
requirements of military or commercial applications. They are 
double wire ended and fusion-sealed in a subminiature one- 
piece glass envelope to ensure complete isolation of the active 
elements from damage or contamination. The small size, 
combined with rigidity of construction and small mass of the 
elements, enable them to withstand successfully physical shock 
and vibration. 














Qualified engineers in our Research and Development 
laboratories at Glenrothes are available to help with your 
application problems. 


Home and Overseas enquiries to: 








HUGHES INTERNATIONAL (U.K.) LTD 


KERSHAW HOUSE, GREAT WEST ROAD, HOUNSLOW, MIDDLESEX - HOUNSLOW 5222 
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AR lng 
Qa’ “ys 
4 


flush 
mounting 


All ‘ENGLIsH ELECTRIC’ miniature moving iron and moving coil 
instruments to B.S. 89-1954 can be supplied in the following nominal 
size cases: 24 in. and 34 in. Round Flush; 2 in., 24 in. and 34 in. 
Square Flush; 3 in. x 4 in. and 5 in. x 6 in. Rectangular Flush. Bold 
open scales give easy, accurate routine readings. 


For utmost reliability all ‘ENGLISH ELECTRIC’ miniature 
instruments have been designed with a higher-than-normal 
torque weight ratio in combination with lower power 
consumption and have been successfully subjected to: 


Publications on request to 


RESISTANCE TO IMPACT SHOCK TEST of 200g in any plane 
VIBRATION FATIGUE TEST —two million cycles at peak resonant frequency 
OSCILLATORY TEST — up to one million operations 


The English Electric Company Limited, 
Instrument Department, 


Stafford 
These non-breathing phenolic moulded cases can be fully sealed to 
protect the movements from acid-laden atmospheres and comply with 
specification B.S.2011.H3. 


instruments 


THe ENGLISH ELECTRIC Company Limitep, ENGLIsH ELecrric House, STRAND, LONDON, W.C.2 


WORKS: STAFFORD PRESTON RUGBY BRADFORD LIVERPOOL ACCRINGTON 





co 
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FULL RANGE OF SOLENOIDS AND ACTUATORS FOR 
MILITARY, INDUSTRIAL, AND COMMERCIAL APPLICA~- 


TIONS— Cannon's complete line of magnetic devices — solenoids and 


actuators — meet al! requirements for missiles, aircraft, digital computers, automatic calculators, 


high speed printers, data processing equipment and other electro-mechanical systems... 
standard, environmental, and specialized areas! Our magnetic devices are available in a wide 
variety of sizes and designs: mil spec, high performance, high speed, miniature and long life. 
Reliable performance for any application, any environment. Solenoids are available with the following 
characteristics: inch to 2 inches in diameter @ Strokes from -01 to 14 inches e Forces from 5 grams to 
70 pounds e voltages of 12, 24, 36 and 115 VDC e 60,000 Solenoids within the series. For complete 


information write for DCS-6 and S.1 catalogues. 


CANNON ELECTRIC (Great Britain) LIMITED, 168-172 Old Street, London E.C.1 CLErkenwell 4954 


European enquiries to Cannon Electric | ti inc,, 8 jt 79, Bornem, Belgium. Telephone (63) 77.06.14. 
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The chesspiece is carved indian ivory, circa 174 The valve is from the Mullard Special Quality range. 


winning move... price and performance! 


In one move you can checkmate practically any valve reliability problem by specifying 
Mullard Special Quality Valves. 

Mullard production techniques couple high technological standards with large scale 
output, giving you the advantage of valves of top quality performance at a surprisingly 
low price. SPECIAL QUALITY 
Specifically designed to provide combinations of several special qualities—long life, 
supreme ruggedness, consistent characteristics—these Special Quality valves can 
increase operational reliability under normal or tough conditions and reduce costly 
equipment breakdowns and servicing time. 

Send us your valve reliability problem and we’ll recommend a Special Quality 
valve type. When writing please quote reference D42211. 


Mullard Limited, Government and Industrial Valve Division, Mullard House, Torrington Place, London, WC1. Telephone LANgham 5522 








®) MVTA 422 
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VERY FAST SWITCHING & 
GERMANIUM DIODES 


The wide range of Transitron 
diodes of proved reliability includes 
gold-bonded germanium types 


with very fast inverse recovery time. 





These diodes are now in quantity 


production and are readily available 





from stock—with quick 

delivery anywhere in the 

United Kingdom. 

In addition, the Transitron 
Engineering and Design Laboratory 
is at your service for the 
adaptation of 


diodes for specific 





applications or for information 


regarding their use. 


Diode Waveform Type $570G 
Bulletin TE-1319G 


Details on request from 


TRANSISTORS: DIODES + RECTIFIERS + SWITCHES > REGULATORS: REFERENCES 


° - } 
= i on eo ae limit-e-d 


Telephone EALing 8042 
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SOCIETE GENERALE DES MINERAIS, S.A. 


31, rue du Marais — Brussels 1 


Telephone: 18.80.30 Telegrams: 
Telex: 258 SOGEMIOS - BRUSSELS 


Germanium UMK 


Dioxide — Zone Refined Metal — Monocrystals 


Silicon 
Lumps — Billets — Rods — Monocrystals 


Tantalum and Niobium 
Oxides — Powders — Ingots 


Capacitor Grade Tantalum Powders 


Selenium 
Powder > 99°95% — Rectifier Grade 


Antimony 
Electronic Grade, Zone Refined > 99°999% 





Arsenic 
Electronic Grade > 99°999°%, 


Agents in the United Kingdom: 


BRANDHURST COMPANY LIMITED 


Vintry House * Queen Street Place - London, E.C.4 
Telephone: CEN 1/411 
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radiation 
pattern 


recorder 
TYPE EL41 


The instrument is designed to provide the 
engineer with the basic equipment required 
for the automatic plotting of aerial radiation 
patterns, in either cartesian or polar co- 
ordinates. 


By using a servo-controlled piston attenuator 
to maintain a constant amplitude signal at an 
intermediate frequency, the calibration of the 
instrument is absolute and it can therefore be 
used on any frequency band, provided the 
appropriate mixer and local oscillator are 
fitted. 


Dimensions: 2 ft. « 24 ft. « 34 ft. 


Automatic recording of radiation patterns speeds aerial development 


Robust and compact construction permits installation in limited space 


Signal required to operate recorder: 
100%, square wave modulated R.F. at a 
p.r.f. of 1 Ke/s 


Maximum plotting range: 
50 db cartesian 
30 db polar 


Maximum pen speed: 
30 db/sec 


Plotting scale: 
2 db/cm 

Cartesian table movement: 
20 cm 


Using the Barr and Stroud Aerial Turntable Assembly Type EL52, scales of 20°/cm, 10°/cm, 5°/cm and 1°/cm 
are available. 


For further details please write for illustrated leaflet SD61. 


BARR & STROUD LTD 


ANNIESLAND, GLASGOW, W.3 
London Office: Kinnaird House, | Pall Mall East, S.W.! 
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VACROM.. 


NICKEL-CHROME RESISTANCE WIRES AND TAPES 


Fine and superfine wires down to .007” diameter are 









available in either bright or oxidised finishes. A heavily 
oxidised finish can be supplied to withstand a higher voltage 
drop between turns. Supplied to B.S. or to customers own 








requirements. 


VACTIT 


VACTITE WIRE COMPANY LIMITED - LINACRE LANE - BOOTLE 20 ~- LANCS. 4 
























































SPECIALIST MANUFACTURERS OF 
© ee INSTRUMENT WIRES. - 
a cae COPPER AND RESISTANCE WIRES 
Trade Mark “MANGINSAX”'—GENUINE MANGANIN 
—— ENAMEL, SILK, RAYON COVERED 
Contin Gries & P.V.C. POLYTHENE, P.V.C. MICROPHONE 
7 Bicwscm “INSUGLASS” THERMOCOUPLES, ete. 
oe THE SAXONIA ELECTRICAL WIRE CO. LTD. 
Contractors to the Admiralty, War Office, Air Ministry. 
GROMMETS - CONDUIT BUSHES - BUFFERS ea ee 
PLUGS - CABLE CONNECTORS ETC. ROAN WORKS, GREENWICH S.E.10 
For full details ask for Cat. No. RGR/S/EG Grams: “SAXONIST LONDON” Phones: GREenwich 3713/4 
“GREENWICH CABLES & FLEXIBLES” 
METWAY - KEMP TOWN - BRIGHTON : 
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ELESTA Precision COLD CATHODE TUBES 
Do you manufacture Electronic Timers, Pilot Relays and Switching Amplifiers ? 









ELESTA cold cathode relay tubes are particularly sensitive and MINIATURE & SUB-MINIATURE RELAY TUBES 
; 1 T 
have very constant characteristics over a virtually unlimited Wry Fe poate cA oe 
operating life. A.C. Triode D.C. Pentode 
Anode Supply Voltage 220V A.C. 280V D.C : 
> . , , Anode Current 6-40 mA 7-15 mA E LE S T bs 
Available either for A.C. or for D.C. operation they permit the Anode Sustaining j 
f ; ; ' Voltage 106-1 15V 110-120V ER A 
use of very simple circuits for the manufacture of uncomplicated Searter Breakdown 21 
and inexpensive appara f hi i Voltage 88-1 15V 120-140V F 
pen pparatus of high accuracy and reliability. oe ., 1-500 A 10-*-200 wA 
Working Life 







The miniature tubes are |.9” x 0.85” dia. whilst the sub-miniatures Over 25,000 Hours 


are only 1.4” x 0.5” dia. BRITEC LIMITED 


A range of electro-magnetic relays to suit the tubes is also 17 CHARING CROSS ROAD, LONDON, W.C.2 
available. Tel.: WHitehall 3070 
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This remarkable example of the 
head of Poseidon, the brother of 
Zeus, the father of Gods and Men, 
reveals both skill and feeling. 
Found in the sea where it had lain 
for many years, it shows the amaz- 
ing degree of surface finish of 
which the ancients were capable. 


a \ Oi ae. ME ee 


lonic’s constant research and 
development in the field of 
metal finishing reflects the 
times we live in and enables 
them to keep up to date with 
the changing pattern of in- 
dustrial requirements. 





PLATING COMPANY LTD. / 





GROVE STREET, BIRMINGHAM I18 Tel.: Smethwick 2951 
(8 lines) 





THE METAL FINISHING DIVISION OF THE G.K.N. GROUP OF COMPANIES 
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Wherever 
a conductive coating 


is indicated — 


Wherever you need an electrically conductive coating, 
use one of the Foliac Colloidal Graphite Dispersions, 
or one of the new metallic dispersions of silver and 
copper powders developed specially for applications 
where maximum electrical conductivity is required. 
From C.R. tubes and thermionic valves to simple 
resistor contacts . . . name the use of a conductive 
coating and the answer is ‘Foliac’. If you have a 
problem involving a conductive film, remember 
Foliac research is at your service. Why not ask our 


representative to call or write for further details? 


FOLIAC 


COLLOIDAL GRAPHITE DISPERSIONS 


A4 GRAPHITE PRODUCTS LIMITED 
& Member of The Morgan Crucibie Group 


POINT PLEASANT - WANDSWORTH - LONDON S.W.18 
TELEPHONE: VANdyke 6422 
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loday’s best vale in 


heavy gauge STEEL 


SHELVING 
| im f] £5:15:0 


SATISFACTION DELIVERED FREE / 
GUARANTEED 


OR EQUIPMENT 


REPLACED. @ Brand new — Manufactured 


in our works. 


@ Shelves adjustable every 
inch. 


@ Heavy gauge shelves will 
distributed 


@ Stove enamelled dark green. 


@ 6 shelves per bay — Extra 
shelves 8/- each. 


@ Quantity discounts. 


Free Delivery in England, 
Scotiand and Wales. 


THE ONLY HEAVY GAUGE 
SHELVING AT THIS PRICE 


Other Sizes available * Aise available in white at £5 per bay. 


EQUIPMENT WING 
N. GS. BROWN LTD. werwooo, anc. 7a. 60018 Cine) 








PAPST-FAN AHV 110 


HIGH EFFICIENCY FAN FOR COOLING 
ELECTRONIC UNITS, 

MEASURING INSTRUMENTS, 

AND OTHER DEVICES. 


PAPST-MOTOREN KG 


(I7b) ST. GEORGEN/SCHWARZWALD 
TO Se see, Be ee Se Oe, 
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remote indicators of angular and linear position 


* 
One of the [ Plessey Group of Companies 


Ketay 3” and 7° diameter Synchronous Indicators, of simple yet 
robust construction, give precise indication of angular or linear 
movement wherever remote information is required. Reliability for 
industrial applications is a particular feature. 

Where a more exact read-out is required the Ketay 7” diameter 
twin-pointer indicator provides coarse/fine indication, free from 
ambiguity. 

Ketay 50 c/s precision synchros are used for all industrial applica- 
tions but 400 c/s synchros are available if required. 


50 c/s or 400 c/s operation 

Dials calibrated to user's own requirements 
Precise, clear and non-ambiguous read-out 
Maximum reliability 


Size 11, 15 or 18 synchro torque receivers can be used 


Write for further technical details to: 
KETAY LIMITED, Eddes House, Eastern Avenue West, Romford, Essex, England. Tel: Seven Kings 6050 
Overseas Sales Organisation: Plessey International Limited, Ilford, Essex. Tel: [LFord 3040 


KETAY SYNCHROS, SERVO-MOTORS, INDICATORS AND LIGHT POWER CONTROL SYSTEMS FOR INSTRUMENTATION 
Wxi7 


NOVEMBER 1961 185 ELECTRONIC ENGINEERING 





EE 39 223 for further details 


AHEAD IN SEMI-CONDUCTORS 


ak 


A RADYNE VC.P.2 
powered by a 
generator 
his is one of 





across 
new 
frontiers 


A RADYNE silicon zone 
Mts! unit with a 
RADYNE 15kW 4 Me/s 
R.F.. generator. 


FLOATING ZONE REFINING 

An application of radio frequency heating 
to the purification of germanium, 

silicon, and other materials. By traversing 
a molten zone from one end of the 

ingot to another, impurities are 
concentrated at one end. 

Two RADYNE equipments are available 
—a quartz tube gas refiner and a 

vacuum chamber unit. 


CRYSTAL PULLING 

RADYNE equipment for preparing 
mono-crystalline germanium, silicon, and 
other materials includes the G.C.P.2 

gas crystal puller and the V.C.P.2 vacuum 
or gas crystal puller, based on the 
Czochralski technique. 

Maximum charge is 950 gm. of germanium; 
400 gm. of silicon. 

RADYNE units are especially easy to load 
and unload, and to clean; components 
with wide margins of strength and power 
guarantee reliability. 


WOKINGHAM BERKS ENGLAND Telephone: Wokingham 1030 Telegrams: Radyne England 


) See 


lama 





Cut production costs 
with 


BEULAH 


CLOSED 
CIRCUIT 
TELEVISION 


There are literally hun- 
dreds of ways in which 
BEULAH Closed Cir- 
cuit Television can speed 
production, cut costs... 
even save lives. It pro- 
vides a practical and 
compact means of remote 
observation at long dis- 
tances from one or 
several points to one oF 
several observers, at a 
fraction of the cost of 
more orthodox equip- 
ment. Get in touch with 
us now for full informa- 
tion, and Brochure. 


The DTV Group 


DIRECT TV REPLACEMENTS LTD., DIRECT TV WINDINGS LTD., 
BEULAH ELECTRONICS 
Dept. EE. 138, Lewisham Way, New Cross, 
London, S.E.14. TiDeway 6666 
Ipsophone: TIDeway 6668 


Remote observation... 
the key to 
improved control 


Let us submit a free survey 
showing exactly how BEULAH 
Closed Circuit Television can 
save time and money for you. 











PRESS-IN 





TERMINALS 


WITH RANGE OF 


NEW 
COMPONENTS 


Press Copper 
Solderless 
Connectors 


20-300 AMPS ALL 
FITTING SAME 
MOUNTING RAIL 


Samples on request 
Send for leaflet 














D. J. EQUIPMENT (HERSHAM) LIMITED 


43 QUEENS ROAD, HERSHAM, WALTON-ON-THAMES, SURREY. Tel. : 27672 
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PAINTON PW SWITCHES 





The heavy duty range of Painton PW Rotary Stud 
Switches are Type Approved to DEF 5154 and have a 
long history of successful and reliable operation in many 
important applications. Both Heavy Duty and Standard 
types are available. 


RECENTLY INTRODUCED—a new 6 pole version in both heavy F ai nto rn 


duty and standard ranges. & CO. LIMITED 


We would like you to have full information about these KINGSTHORPE - NORTHAMPTON 
components. Please write for technical details. Tel: 34251 (10 lines) Grams: ‘Ceil’ Northampton Telex : 31576 
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SINCOMAX 


A TECHNIQUE .. . 


Powder Metallurgy has 
made possible the pro- 
duction of these single-unit 
magnetic circuits which offer 
many advantages. The ‘SINCOMAX’ 
technique is a MUREX development in 
wh:_h a magnet alloy such as Alcomax 
Ill, and soft iron in powder form are pressed 
simultaneously in a die of desired shape. During subsequent 
sintering, magnet material and iron become alloyed together at 
the interface to form a single unit of high bond - strength. 
" Simplified production and the achievement 
of high standards of performance 
can be expected when using 
‘SINCOMAX’ magnets. A few of 
the advantages derived from 


employing this type of unit are: 


Pole tunnels and fixing holes can 
be machined in the iron section. 


The need to grind adjacent magnet 
and pole faces is eliminated. 


Fixing of pole pieces is not necessary. 


The absence of air gaps between 
magnet and pole pieces results in 
a more efficient magnetic circuit. 


A stable bond of great mechanical strength is achieved 
between magnet and iron sections. 


A leaflet giving details of physical and 
magnetic characteristics can be sent on 
request. Technical personnel are available 
to give advice on the application of 
Sincomax and other permanent magnet 
alloys. 


MUREX LIMITED 


(Powder Metallurgy Division) 


Rainham, Essex Rainham, Essex 3322 


Telex 28632 Telegrams: Murex, Rainham-Dagenham Telex. 
London Sales Office: Central House, Upper Woburn Place, W.C.1. Tel. EUSton 8265 
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For Laboratory, Production Line, Test 
Departments and Colleges - LOW COST 
DECADE RESISTANCE 

BOXES 


High accuracy 

wire wound resistors. 

1Q to 10K or 102 to 100KND 

in 4 decades. Also, 4 DECADE 

STEPPED POTENTIAL DIVIDERS 
with 10KQ er 100KQ input resistance. 


LIONMOUNT & CO. LTD. 


40, HATTON GARDEN, LONDON, E.C.1. Tei: Holborn 7283 





—— 





Specially made prototype 10K/C 
quartz crystal clock Mark | 


We are now manufacturing a Mark I! 
Transistorised Digital Clock 
Price £350 


ENQUIRIES INVITED 


also Transistorised “Plug in Decade 
Counters, Scalers and Binary Units. 


We specialise in Electronic 
fabrications, SHEET METAL 
WIRING, CABLE FORMS ETC. 


PROMPT DELIVERIES, AND ECONOMICAL COST. 


P.T.5. ELECTRONICS LTD. | 


96 HORSENDEN LANE NORTH 
GREENFORD, MDDX. 


Prototype 
WORK 





Telephone: WEMbley 8313 
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IF YOU HAVE A 


FILTER os. 
PROBLEM 
const WECTRON 


We provide a design service for industry— 
Consult our experienced design staff for an active 
or passive solution to your filter problem. 


VECTRON ELECTRO-PHYSICS LTD. 


Spur Road, North Feltham Trading Estate 
Bedfont, Middlesex. Tel: FEL 6691 
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INDUSTRIAL RHEOSTATS 


Now Extends Range from 
25 to 1,000 watts 


Models L750 and L1000 incorporate many new features 
including :— 

@ Spindle can be driven from either side and can project on 
both sides for the ganging of other apparatus. 

@ Spindle length can be adjusted for different panel thick- 
nesses. 

@ Brush mounted in gymbals to provide a constant contact 
area. 

@ Bercostats accommodate far more steps than stud type 
regulators of equal capacity and give finer adjustment. 
Available protected with steel ventilated covers or ganged 
with or without covers. 





4 L 


OHMIC VALUE AND CURRENT RATINGS a sal you 
CURRENT RATINGS IN AMPS " 


‘ 
OHMS 5 5| 0] 6 | 25/50] 75 | 100] 150] 2 3 800 | 1000 | 2800 











THE BRITISH ELECTRIC RESISTANCE CO. LTD. 
zee : vr Doc ban Hes ia bt ae ‘23| 006/54! QUEENSWAY - ENFIELD - MIDDLESEX 
£1000 | ' . 143/10 |o«9) Tel: HOWard 2411 Grams: Vitrohm Enfield 
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7 
i 

































































Wilkinsons 


NEW STOCKS OF METERS 


A.C. RECTIFIER TYPE 33” Moving Coil Flush Round 
MICROAMMETERS & VOLTMETERS 
Selection from our other stocks 
Coil Flush Round 
3 amp; 0/5 amp; 0/10 amp; 0/20 
Volts; 0/30 Volts; 0/40 Volts; all at 35/- each, 
2” Moving Coil Flush Round 
0/! Milliamp; 0/5 Milliamp; 0/10 Milliamp; 
0/20 Volts; 0/30 Volts; 0/40 Volts; all at 27/6 each. 
2” Moving Coil Flush Square 
0/3 Ampere: 0/5 Ampere; both at 27/6 each. 
and 0/| Milliamp at 37'6. Postage on meters 2'-. 
Complete stock list available. 


RELAYS 


Post Office Type 3000 


SPRINGS aw PRESSINGS Counce et COn 


for the Prompt Delivery 











RELAYS MAGNETIC SOLENOID OPERATED. 24 volts D.C. 


4 Make and 4 Break 10 amp contacts 5C/3944. Brand new complete with 
dust cover. 12/6 each, post 2/-. 


Manufactured in Beryllium Copper, yore types 


Nickel Silver, Stainless Steel, me, Sock 


High Speed Miniature Sealed Relays— 


G.E.C., $.T.C. and Siemens 
Phosphor Bronze, Tantalum, ELECTRO MAGNETIC COUNTERS—HIGH SPEED TYPE. Count- 


ing up to 9999. | in. 1 in. by 34 in. operating from 100-120 volts D.C. 
Spring Steel etc. 2300 ohms. Type 1008 35/- each, post 2/-. 


We welcome your enquiries L. WILKINSON (CROYDON) LTD. 
LITCHFIELD BROTHERS Lrp : Ig LANSDOWNE RD. CROYDON SURREY 


Grams: WILCO CROYOON 
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AYLI ALDER 20.009 97 
) 


€LECTRo 


MINIATURE 
MOVING COIL 
SERIES 


GATE OPERATED 
SERIES 


PNEUMATIC 
TIME-DELAY 
SERIES 


[illustrated technical data sent on request: 
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HIGH VOLTAGE 
SERIES 


HIGH CURRENT 
SERIES 


NORMAL DUTY 
SERIES 


MINIATURE 
SERIES 


PRECISION 


RELAYS 


ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS. 


Telephone: Stevenage 2110-7 
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Permanent magnets, like many other 
aspects of technology, are making 
spectacular progress day by day 
Remarkable economies in production 
can be effected if experts are consulted 
at the design stage. Eclipse have a 
highly developed research programme 
that makes them leaders in this field 
Bring Eclipse Permanent Magnets 
into your preliminary design 
discussions—and be thankful 


Free 
technical 


literature permanent magnets 


Made by the designers and manufacturers of Ectipse Permanent Magnet Chucks 





JAMES NEILL &€ CO (SHEFFIELD) LTD SHEFFIELD ENGLAND 





** Q-MAX”’ SOLE LONDON 
SHEET METAL PUNCHES DISTRIBUTORS OF 


ELCOM 


MINIATURE 
MULTI-WAY PLUGS 
AND SOCKETS 


for the made and Electronic Industries 


KnitMesh is a knitted mesh produced 
from almost any material obtainable in 
filament form. The illustration shows one a ic 
of its latest applications in the electronic A full range of connectors from 2 to 
field, as a combined R.F. shield and air- ade Headed ienaaaeel a ee a he cake 
bd rs ages oge F ronic indus’ 

seal with a core of neoprene, silicone Ve in. a se _ —< 

rubber, mesh or any other suitable OB ime owe “ 
material. (Keys 1/6 each) 





The unique properties of KnitMesh— LIST OF ALL SIZES AND 
asymmetrical linked loop structure, wide PRICES ON APPLICATION 
choice of metals and apertures available, 
and its flexibility—make it particularly - AX”? 
suitable for electronic applications; please Q-M 

write if you would like more information MODEL G.D.0.-2 


on KnitMesh electronic products. GRID DIP OSCILLATOR 


An ideal instrument for the deter- 
mination of tuned circuit resonant 
frequency, tuning transmitters 
without application of power, for 
: the determination of coil mutual 
For cabinet tart : and stray inductances and both 
drawers, flanges, etc. ie” a fixed and stray capacitances. Covers 
to ensure Air and - SF 1.5 to 300 Mc/s — eight ranges. 
is <a es Built in mains pack. 
RP. chisiding. ‘ ha PRICE 15 Gre. canta 


_ rally | ER RY' 
illustrated 
CATALOGUE 
esis °° VICTORIA STREET x available | 


LONDON, S.W.1 one 25 HIGH HOLBORN, 1 LONDON, w.c.l 
LTD Tei: Abbey 2684 & 1757 —emrenceones 
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SERVO TEsT GEAR... 


TRANSFER FUNCTION ANALYSERS 


AUTOMATIC NYQUIST DIAGRAM 
PLOTTERS 


VERY LOW FREQUENCY 
GENERATORS 


SERVO POWER SUPPLIES 
CONTROL SYSTEM TEACHING AIDS 
INDUSTRIAL CONTROL GEAR 











TRANSFER FUNCTION ANALYSER 
TYPE 1238S FEATURES: 
DIRECT INDICATION OF PHASE ANGLE / 


DIRECT INDICATION OF AMPLITUDE —_/ 
TEST FREQUENCY RANGE: 0.03-250cis from our range of 


DECADE SETTING OF TEST FREQUENCY 
MODULATED carrier on Dc ouTPUT «60hs/s— sis PWWDUUST RIAL CONTROL GEAR 
DECADE OUTPUT ATTENUATOR = / 
CARRIER FREQUENCY RANGE 30¢/s-3K C0 // 
INDEPENDENT AC OR DC INPUT —, 
HIGH SENSITIVITY INPUT: 5OmvV 
MECHANICAL OUTPUT / 

INSTANTANEOUS START-STOP FACILITY  _// 


ELECTRONIC 
LIMIT SWITCHES 


SERIES 400 


@ NO MOVING CONTACTS @ NO WEAR 
@ FULLY PROTECTED @ ACCURATE 


0 Oe ere Oa ELECTRONIC LIMIT SWITCH 
@ NOW IN QUANTITY PRODUCTION 
TYPE 401C 


For full details write to: completely sealed, probe } in. diameter 


SERVO CONSULTANTS LTD 


10 BOUVERIE PLACE LONDON W.2. PAD. 2811 
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ioe _LABORATOR Y FOR ELECTRONICS, INC. 


Laboratory for Electronics have for many years 
developed and produced Delay Lines for military 
and industrial applications. In addition to stand- 
ard lines of both fused quartz and mercury Delay 
Lines LFE have facilities for producing Lines to 
meet customers individual specifications 














DISTRIBUTORS 


71) Ya A ELECTRONICS 


109 JERMYN STREET - LONDON - SWi 
LIMITED WHITEHALL 4856 

















instrument engineering 


versatility at 


f 


GREENFORD MIDDLESEX 


means for example— 


MARINE DISTRESS 
EQUIPMENT Now in widespread 
use throughout the world, the Davall 
MK.2 “Autokey’’ is the smaller of these 
two instruments, both of which have 
Post Office approval. The “Autokey"’ is 
coupled to a ship's wireless transmitter 
and automatically sends out Call-Signs, 
international Distress Signals, etc., at 
fixed intervals over a period of 36 hours 
without attention. 


The larger of the 
two instruments 
(known as “Auto 
Di) an’ auto: d and semi-adjustable 
is an auto- j 3 mprehensive range of Arcol fixed and semi-adjus 

pe a ge ‘os : ? ag Pin menage sen 6-220 watts in size, is available in many styles “ee 
watch to receive ee, oe with a variety of mountings. Our catalogue giving full details o 
and to distinguish ‘a these units is an invaluable aid to designers and engineers who 
the International 4 require top grade components and speedy delivery. : 

re ee 4 ; li Details of our special prototype and breakdown service 


and relays such u 

Is ¢ e io are now available. 
audible and visual For Arcol quality and service ring NORth 1168 or write to 
selected station on ASHBURTON RESISTANCE CO. LTD. 
the ship. 72 Brewery Road, London, N.7 


ONE OF THE DAVALL PRODUCT SERIES 


EE 39 241 for further details EE 39 242 for further details 
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SETTER 


facilities... 


ORE 


production... 


..Pesult...short delivery ! 


“New Look” instruments and “‘New Look” re- 
sources aligned to give an exceptional product and 
a better delivery...these are some of the assets 
which SIFAM progressive expansion ofters discrim- 
inating instrument buyers, designers and engineers. 
A fresh creative approach, in tune with today’s 
design requirements, backed by a store of accum- 
ulated experience of nearly two generations are 
firmly behind these new instruments and the 
forward-looking policy which inspires them. 


More and better instruments are 
on the a Be sure to k in 
touch with your SIFAM 
Technical Representative. 


...- Skilled craftsmanship and a 
thirty year old Tradition of Excelience... 


SIFAM ELECTRICAL INSTRUMENT CO., LTD., WOODLAND ROAD, TORQUAY, DEVON. 
Torquay 63822/3/4 Telegrams: SIFAM TORQUAY 
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| WHY PICK ON US? 


° « « @ question with many answers) 


BEGAUSE WE'RE FRANK ABOUT DELIVERY. 


You get an honest answer to your enquiry and you get it promptly. 
Right now, we are very busy, but that does not mean that we cannot 
take on your work. We suggest that you give us a chance... and 
you can be sure that whatever delivery promise we make will be kept. 
For fuller details of this unique service please contact Leslie D. 


Izzard, Planning Director. 


BROXLEA SERVICE 


ELECTRONIC MANUFACTURE, ASSEMBLY, WIRING, ETC. 


Viewof the Broxlea Works— 14,500 sq. ft.of ultra modern factory 
space, 15 miles fromcentral London on the A 10 road toCambridge. 


BROXLEA PRODUCTS LIMITED (A.1.D. approved) 
BROXBOURNE, HERTS Hoddesdon 4455 


ELECTRONIC ENGINEERING 


Trusted by the people 


you trust 


Below are some famous namer 
—firms who entrust work to 
Broxlea, and who have kindly 
permitted their names to appear: 


Associated Electrical 
Industries Ltd. 


Bell PunchCo. Ltd. 

Brayhead Ltd. 

Bristol Aircraft Lid. 

E. K. Cole Lid. 

Cossor Radar & Electronics Ltd. 
Dewhurst & Partner Ltd. 
Elliott Bros. (London) Ltd. 
E.M.1. Electronics Ltd. 


Enfield-Standard Power 
Cables Lid. 


English Electric Aviation Lia. 
Evershed & Vignoles Lid. 
General Electric Co. Lid. 


General Precision 
Systems Lid.—Air 
Trainers Link Division 
[ford Ltd. 


International Computers and 
Tabulators Ltd. 


Lansing Bagnall Ltd. 
Magnetic Devices Ltd. 


Marconi’s Wireless 
Telegraph Co. Lid. 


Microcell Lid. 


The National Cash Register 
Co. Lid. 


Pye Lid. 

A. V. Roe & Co. Lid. 
Rotax Lid. 

Sangamo Weston Lid. 


Standard Telephones & 
Cables Lid. 


Telephone Manufacturing 
Co. Ltd. 


Texas Instruments Lid. 


Tube Investments (Group 
Services) Ltd. 


Witton-James Lid. 
you will be in good 


company if you, too, 
trust Broxlea. 


NOVEMBER 196i 





EE 39 245 for further details 


NEW THORN PYGMY 


SOLDERLESS CONNECTORS 


using the new 
standard contacts to 
Specification MIL-C-26636 


Solderless contacts 

Bayonet lock ensuring mating face seal 
Arrangements for 2 to 61-way contacts 
Temperature range from -65° to +130°C. 

Improved pressure sealing—watertight and airtight 


No de-rating at 100,000 ft 


Cadmium plated and irridited (conductive finish) 


THORN ELECTRICAL INDUSTRIES LIMITED, 
ae Special Products Division, 
Great Cambridge Road, Enfield, Middlesex. Enfield 5353 


orvie 
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TELCON METALS LIMITED 


have established the “constant 
current flux reset"’ testing procedure 


for matching cores and stacks of laminations to close 
limits of magnetic performance for use in transductors 
and saturated reactors. 

This is of particular interest to designers of precision 
control equipment, such as AUTO-PILOTS, STABILISERS AND 
FUEL CONTROL UNITS for AIRCRAFT, INTERPOLATOR and 
ANALOGUE POSITION MEASURING UNITS for MACHINE TOOL 
CONTROL and similar applications. 

Information on the standard range of cores and 
laminations in high permeability and rectangular 
hysteresis loop alloys (tested to this procedure) is is illustration shows Equipment for C.C_F R. testing now installed 


available on request. at our Crawley factory. ie 


TELCON METALS LIMITED 


MANOR ROYAL - CRAWLEY - SUSSEX 


Telephone: Crawley 1560 - Telex 8748 - Telegrams: Telcon Crawley, Telex 


Member of the Ci Group of Companies 


LAPPED 
RUBY 
LASERS 


IN STOCK FOR IMMEDIATE 
DELIVERY !! 


@ }1”x2"’ eo .200’ x2” @ 


xe rxs MUMETAL SHIELDS 


Flatness }| wave or better. Parallelism 6 seconds 

of arc. All material very slow grown with “C”’ FO R 
Axis Parallel to cylinder axis within 1 degree. ee ATH ODE x“ Guaranteed 
Doping is .04°% chrome by weight. Also 9 other ; 

dopings available immediately for special require- R AY delivery dates 
ments — including 


TUBES 


Write or wire overseas 


ADOLF MELLER COMPANY and customers 
Box 6001 . Providence 4, Rhode Island, U.S.A. Instruments 


Cable: ROSADOLIF, Providence (R.I.) OLIVER & 
40 PERRY HILL - LONDON S.E6_  Tel.: BECkenham 8262 
EE 39 247 for further details EE 39 248 for further details 
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3 new developments PAS 
in the plating of printed cireurts 


LOW-STRESS 
RHODIUM PLATING 
SOLUTION 


In the past difficulty has sometimes been encountered 
when applying heavy deposits of rhodium. This difficulty 
has arisen due to the stressed condition of the deposit, 
which frequently results in cracking and therefore reduces 
resistance to corrosion. 
This new electrolyte, which is similar in general chemical 
nature to the conventional type of sulphate solution, 
allows for the deposition of heavy deposits of low 


stress, possessing a hardness of 700-800 D.P.N. DEPOSITION OF 
Containers, anodes and the general PLATINUM GROUP METALS* 


operating procedure are as for 


a conventional solution. BY CHEMICAL DISPLACEMENT 


This type of process depends on a chemical reaction 
between the basis metal and the plating solution and 
therefore the use of an external impressed electric current 
is unnecessary. Slightly porous deposits are obtained, 
enabling continuous deposition to take place resulting in 
the build-up of relatively thick deposits. Deposits may 
be sealed after plating so that a virtually non-porous 
deposit of useful thickness is finally obtained. 


* Platinum, Palladium, Rhodium, 
uthenium 


ACID GOLD 
PLATING SOLUTION 


This electrolyte which is quite innocuous to most 
printed circuit adhesives, provides a fine gold deposit, of 
low stress and porosity, possessing a hardness of not less 
than 100 D.P.N. 

The process is readily controlled and compared with more % Detailed literature regarding these 
conventional processes, the throwing power is at least as processes is available on request. 
good. The deposits are readily soldered, have a low Pty mn = ugly dg: oh 

electrical contact resistance and possess superior STAND F. 22.ENGINEERING ; 
mechanical properties to those obtained from pAb a & DESIGN 


conventional fine gold solutions, 


NOVEMBER 1961 ELECTRONIC ENGINEERING 





EE 39 250 for further details 
iti” mio 


Lior 


Hielit| 
ye uh 





24 WAY 
CONNECTOR 


Wiig 
fous ! 


Nut 


Gold piated Contacts 


Nylon loaden P.F. idings 





Easy insertion and withdrawal 








Send for full technical information to 


THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY Telephone : ASHTEAD 340! 


COMINCO. arsenic 


This very pure arsenic is available to the electronics industry 
as COMINCO 69 GRADE. It is ideal for use in compound 


se semi-conductors and is available in the form of dense 
Pa Ss crystalline pieces of random size generally less than 2 cm. sq. 
: Ee by 0.5 mm. thick. The product is available in 25,50 and 
Be 100-gram lots vacuum sealed in pyrex ampoules. Ampoules 


containing specific quantities can be supplied on request. 


FE = Elements detected spectrographically total 1 to 2 ppm. and 
; | sulphur content is less than 0.1 ppm. 

i > 69 GRADE ARSENIC is one of a number of pure metals 
wie produced by the CONSOLIDATED MINING AND 


aa SMELTING COMPANY OF CANADA LTD., to meet 
the exacting requirements of the semi-conductor industry. 
: Other pure metals available include Antimony, Bismuth, 
Cadmium, Indium, Lead, Silver, Tin and Zinc. 


United Kingdom HENRY GARDNER 


and Europe from: &€ COMPANY LIMITED 
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2, METAL EXCHANGE BUILDINGS, LEADENHALL AVENUE, LONDON, E.C.3. [ie 
Henry Gardner & Co. Ltd., offer full technical services, [EH Teteghone: MANsion House 4521. Telex: LONDON 28547 : 
supported by the Research Division of the producers. [ies : : war ay 


- ~ SS ee So 
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| Plessey MARK 6 


A new conception in high performance connectors 
with 6 outstanding features * 





Crimped connections 
-§5°c to + 155°c 


Bayonet Coupling 


6 to 55 contacts 
Pressure sealed 
1kV. all contacts 


The new Plessey Aluminium Mark 6 is an entirely new conception in electrical connectors — offering 
a greater number of contacts than the ubiquitous Mark 4 plus other singular features introduced to 
meet the exacting requirements of this modern age. 

To the aircraft and missile designer, it offers a considerable saving in weight plus efficient operation 
and dependable service over an extremely extensive temperature range. To the designer of electronic 
equipment it offers a high standard of performance with valuable space-saving dimensions. 

To all users of electrical connectors, the Plessey Mark 6 Connector constitutes the latest example 
of forward thinking design and unsurpassable efficiency from a Company recognised throughout the 
world as one of the leading manufacturers of high quality, reliable electrical connectors. 


WIRING & CONNECTORS DIVISION 
THE PLESSEY COMPANY LIMITED - CHENEY MANOR - SWINDON - WILTS - SWINDON 6251 
Overseas Sales Organisation: Piessey international Limited - Ilford - Essex - tlford 3040 
cw 2 
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VEEDER-ROOT 


w 2—60 


When you need 
COUNTING SPEED 








INSTANTANEOUS 
RE-SETTING BY 
PUSH-BUTTON 
OR SOLENOID 











Send for technical information. 


VEEDER-ROOT LTD 
Division W 
King-Henry’s Drive New Addington Surrey 








for panel mounting. 





Telephone Lodge Hill 3344-6 


Specify VEEDER-ROOT Quick Reset, High 
Speed Magnetic Counters 


The 1585 (Manual Reset) and the 1557 (Electrical 
Reset) are designed for accurate, dependable, remote 
indication of machine operation, or for counting 
articles at high speed. Speed is 3,000 counts per 
minute, manual or electrical reset, 6 figures. Made 








Gturdy 
POWER 

TRANSDUCTORS 
For CONTROL als 


of A.C. 
up to 
750 KVA 


|-phase 300 KVA 
2000A 


ransductor Dp 


For details of TRANSDUCTORS also TRANSFORMERS (up to 250 KVA) 
and other products in our range write to : 


STURDY ELECTRIC CO, LTD. 


HAMSTERLEY COLLIERY, NEWCASTLE UPON TYNE 
Telephone: Ebchester 271-272 
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@ For your lighter moments—come to... 


WEBB’S Hazze_ 


FOR NICE REPRODUCTION of MUSIC 


Our demonstration room allows 
instant comparison between all 
that is best in amplifiers, 
y Segre pick-ups and radio. 
ur range includes established 
favourites 
but there is also always 
something new at... 


WEBB’S RADIO 


14, SOHO ST., OXFORD ST., LONDON WI! 
Telephone: GERrard 2089'7308. 
Shop hours: 9 a.m.—5.30 p.m. 
(Thurs. 7 p.m.) Sats: 9 a.m.—! p.m. 











For example judge for yourself the 
merits of these new speakers— 

The Leak “SANDWICH” £39.18.0d., 
gives an extraordinarily good fre- 
quency response, with clean well 
defined bass. 

The Connoisseur ““CRAFTSMAN”’ 
£26.8.10d., a column speaker com- 
bining elegance with good reproduc- 
tion. 

ALSO heor what a difference a 
modern arm mokes to a pick-up— 
The ““‘WORDEN”’ Articulated Arm, 
an entirely new approach with ideal 
tracking and minimum side-thrust, 
£12.18.3d. 
The ‘'S.M.E."" Arm, now world- 
famous for its precision engineering, 


£25.12 6. 





PLASTIC 
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RUE GING 
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MICROLAB 


LIVINGSTONE NEW JERSEY 





LOW PASS FILTERS 
100 to 10,000 mc 

1.3 max. VSWR 

10 and 500 watts 

Sharp cut-off. 


VARIABLE 
ATTEN UATORS 
DC to 10,000 mc 

0 to 60 db 

1.25 max. VSWR 
Continuous or Turret 





COAXIAL TERMINATION 
NS 


DC to 13,000 mc 
1.1 max VSWR 
2, 10, 150 watts 
Fixed and Sliding 


HIGH PASS FILTERS 
200 to 6,000 mc 

1.8 max VSWR 

10 and 50 watts 

Sharp cut-off 





DIRECTIONAL 
COUPLERS 

200 to 4,000 mc 

Full octave Bandwidth 
High directivity 
Uni-bidirectional 


POWER DIVIDERS 
DC to 10,000 mc 

2 to 6 outputs 
Resistive-wide band 
Reactive-min. loss 





CRYSTAL MOUNTS 


DC to 13,000 mc 
Unturned, fixed tuned; 
Padded; Tripolar 

High Sensitivity 





CRYSTAL MIXERS 


250 to 8,000 mc 
Single ended or balanced 
1.5 max. VSWR 
Adjustable L.O. Injection 





MONITOR TEES 


Used to separate DC or video 
currents from an RF signal. 
Indispensable for monitoring 
helix intercept current in 
traveling wave tubes 


TUNERS 

Stub Stretchers 

Line Stretchers 

Double Slug 

Single, double, triple stub 





PRINTED CIRCUIT 
CONNECTORS 

Side, end launchers 

N, C, BNC, TNC 
Screw-on or flange mounts 


SIGNAL SAMPLERS 

Used to monitor signals present in coaxial 
systems. Permits small signal to be taken 

from system without adding discontinuity. 
Coupling continuously adjustable. 





FIXED ATTENUATORS 


DC to 12,000 mc 
0 to 80 db 

1.2 max VSWR 
2,5 and I5 watts 








DC BLOCKS/SHORTS 
Sections of constant 
impedance transmission line 
with built-in blocking 
capacitor or DC by-pass. 








@ ALL MICROLAB products are available with 
Type N, C, HN, BNC or TNC male or female 
connectors. 

@ Special values, connector combinations and 
other special design features at same low cost 
and quick delivery. 


@ Prototype or production quantities at lowest cost. 





NEW CATALOG ! 


A new 72 page catalog 
listing thousands of 
coaxial components 
and product applica- 
tion information is 
now available. 





DISTRIBUTORS 


v1) (A A ELECTRONICS 


LIMITED 


Write or phone for MICROLAB 
Catalog No. 10. 


DALE ELECTRONICS act as pur- 
chasers of American electronic material 
for many leading companies and govern- 
ment departments. We will be pleased to 
quote for any item required. 
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“heal PHECISI 


VARIABLE 
VHF ATTENUATOR TYPE Q 


Designers and Electronic Engineers will welcome this 
new precision-made Hatfield Attenuator, available for 
either 0-11dB in 1dB steps or 0-110dB in 10dB steps 
and covering DC—500 Mc/s. Models are also available 
for Ledex Drive. 
@ V.S.W.R. 1.2 below 250 Mc/s. 
© Matched at all attenuations. 
Rated at 0.5 W. Price: 
50 obm and 75 ohm models available. £29 15 0 
Size: 5} in. x 12 in. x 2% in. 
Weight: 1; tbs. 





The wide range of high quality Hatfield Instruments 
includes : 

@ RF Bridge 

®@ Stabiiised D.C. Power Unit. 

® D.C. Amplifier ©@ A.C. Power Supplies. 

© Transistorised Temperature Controller. 

© Coaxial Switches © Valve Millivoitmeter. . 
© Sianced Cryal Nodsacor Wie for fll eta of his ond 


HATFIELD INSTRUMENTS LTD., 
Dept. EE, BURRINGTON WAY, PLYMOUTH, 


HATFIELD BALUWN DEVON. 


Tel.: Plymouth 72773 Telegrams : SIGJEN PLYMOUTH 














ONE KILOWATT AUDIO FREQUENCY AMPLIFIER 


Using advanced design technique the Chapman 1Kw Amplifier ‘s unconditionally stable and 
will deliver a power output of 1Kw continuous sine wave. 


A number of these amplifiers can be used with series-connected outputs when a multiple of 
the power unit is required. Two or three can be employed to provide a 3-phase output. 
Hinged side and rear doors provide extremely easy access to all components and wiring; all 
the valves are accessible from the front of the rack behind a removable grille. Adequate pro- 
tective devices are incorporated in the various circuits. 


SPECIFICATION 


Maximum Power Output: |,000 watts Sensitivity: 100 mv into 


ohms for | kW output 


Frequency Range: 40-12,000 c.p.s. Mains Supply: 200/250v at 50/60 c.p.s. 


Output Voitage: 25, 50 or 100v. 


Output impedance: 0.625 ohms, 2.5 
ohms or 10 ohms 


Total Harmonic Distortion 
at | kW and 1,000 c.s.p.: 1°, 





Dimensions: A fully enclosed 5 ft. high metal 
cabinet with hinged side and rear doors 

measuring 244” x 20” deep 
Finish: Silver Black Hammertone 


Valves Used: ECC83, 2 EL84, 4 EL34, 
2 TY3-250, 2x GZ34, 4 RRS-250 


Chapman Public Address and Industrial Power Amplifiers range from 30 watts to S5kW, in 
addition to the well-known Domestic FM/AM Radio Tuners, Monaural and Stereo Amplifiers. 
Radio Tuners, for Factory, Music Relay installation, Sound Reinforcement equipment for 


large halls, etc. 


oo %» Please write for full details to: 


CHAPMAN ULTRASONICS LIMITED 


Sales Division: 24 UPPER BROOK STREET, MAYFAIR, LONDON W.1. Telephone: HYDE PARK 229! 


vp. a8” 


% 
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FAST, LOW COST ASSEMBLY 


SPECIFICATION 


AVAILABLE IN: Any no. of ways up to 40. 
CENTRES: 0.150” or 0.156” as specifi 
CURRENT RATING: 5 Amps per contact. 
WORKING VOLTAGE: 500 V.D. 

VOLTAGE PROOF: 2 K.V/D.C. 

CONTACT RESISTANCE: <5 m © after 1,000 
sizings and exposure to DEF.5000 tropical 
conditions. 

WITHDRAWAL FORCE: 4 to6.5 ozs. per Contact. 


0 


contacts: Phosphor Bronze, finished Gold 
plate, Silver or Electro Tinned. 

Note: 79/480-2 & 79/961-2 Brass only; finish 
as above. 

LAMINATE: Best quality Commercial Grade; 
Fibreglass to order. (Fibreglass 0.150” ctrs. 
only). 

END GurpEs: Hard Brass; finish as above. 


81/006 a 81/o10 


81/007 81/o1u 


<a 
81/008 | 81/o12 
ae 





81/009 81/013 





Tails Taper a 98 Tails tae Tae 78 Double Edge Connector using 


NOVEMBER 1961 


79/961-2 Contacts 


CARR FASTENER CO. LTD.., Stapleford, Nottingham. 
Phone: Sandiacre 2661. Telex 37637 

LONDON: 195-197 Gt. Portland St., London, W.1. Museum 9361. 
MANCHESTER: Sunlight House, Quay St., Manchester, 3. Blackfriars 2533. 


BIRMINGHAM: Silhil) House, 2235 Coventry Road, Sheldon, Birmingham, 
26. Sheldon 5208-9 


GLASGOW: Baltic Chambers, 50 Wellington Street, Glasgow, C.1. City 3202. 
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Ax Co-Ordinators we are comprehensively 


equipped to carry out major programmes, for 
any Industry, of Manufacture, Research and 


of Plastic Materials. 


CONTRACTORS TO THE G.P.O. 
AIR MINISTRY, WAR OFFICE AND 


MAJOR INDUSTRIAL ORGANISATIONS 


Development of Precision Mouldings in all types 


“PLASTIC MOULDING 


PRODUCT DESIGN 

TOOL DESIGN & MAKING. 
PRODUCTION. 

FINISHING AND 

DELIVERY (On Schedule Too!) 


A Complete Service—AT YOUR SERVICE 


The CO-ORDINATORS SERVICE (encincerinc) LTD. 


SHADY LANE - BIRMINGHAM 22A Telephone: Great Barr 4237 


INJECTION 
COMPRESSION—BLOW 
EXTRUSION—BLOW FILM 
SPRAYING—PRINTING & 
EMBOSSING. 











THE LEXOR “DIS-BOARD” 


For Power Extension and Expansion Everywhere 


EX-STOCK 
DELIVERY 


OVER 100 
STANDARD 
COMBINATIONS 


Full literature and Price List from:— 


LEXOR ELECTRONICS LIMITED 
ALLESLEY OLD ROAD 
COVENTRY 
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LANGLEY METAL PRODUCTS 
Instrument Rack Panels P.O. Slotted 
Aiuminium 10 S.W.G to B.S. 1470 N.S 4 4 HD. 

FINISHED. ETCH. PRIMER 


Manufactured by 19” x 12” P.O. Units 
3/6 per Unit Height 
| eB te PRICE EX WORKS 
| )) \\ S PRIMROSE HILL 
] my | 1M | | 


KING’S LANGLEY 
kK | N( ~~ iF 4 \ i 
: Phone: KING'S LANGLEY 4/7! 


Herts 
Also manufacturers of LANGLEY INSTRUMENT RACKS, CASES, ETC. 
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fant, mounting 


LIGHT SPOT GALVANOMETERS 


The World’s Best 
for 
PERFORMANCE 

RELIABILITY 
APPEARANCE 


TECHNICAL DETAILS 

Scale lengths: 150 or 300 mm. Sensitivity: 
Down to 2x 10-4uA/mm. Robustness: Shock, 
vibration, and overload proof. Linearity: 
Better than 1%. Exceptional liquid damping 
using the famous Schlumberger-Picard galvano- 
meter elements. Multi-range models available. 
Mains transformer incorporated for light 
source. 


. 55 Kelvin Avenue, Hillington, 
Dobbie McInnes  Giasgow, s.w.2. HALFWAY 3364 


4 The Mount, Guildford, Surrey. 
(ELECTRONICS LTD.) Telephone: Guildford 66385. 
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To supply the continuous flow of accurate functional information on which 
efficiency in every field of industry depends today, smitus Industrial Division 
provides appropriate instruments and installations for indicating, counting, 
controlling or recording such variables as speed, time, flow, pressure, 
temperature, quantity, volume and quality. If you have an information problem 
concerning the functioning of any equipment, however difficult, let us send a 
Technical Representative to see you. Even if the answer does not already 


exist, we can probably evolve it. 


SMITHS 


INDUSTRIAL 
DIVISION 


The Industrial Division of 

S. Smith & Sons (England) Lid., 

Chronos Works, North Circular Road, 
London, N.W.2. Telephone: GLAdstone & 


gs 
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fieets CCS MIRA ala sensitive to one hundredth part of 
one thousandth of an inch..... 


The Fielden Proximity meter is an extremely versatile’ instrument, enabling 
observations to be made in research and industry which would otherwise be 
impractical. It can be used as a concentricity gauge, micrometer, vibration meter, 
dielectric comparator and for pressure measurement, etc. Small capacitance changes 
due to phy t or dielectric change can be detected with a high 
of sensitivity, indispensable in the field of micro-measurement. No 
laboratory or test department 
should be without one. 





measures aa ee FREE 
28 PAGE BOOKLET 


Write today for this 

‘ informative booklet— 
physical contact y 2 ve sagt 
ment in Research and 

Industry,” Publication 

225/EE, giving full appli- 

cation information and 


technical data. 


without 


ALSO AUSTRALIA, ITALY AND CANADA. Brench Offices: LONDON, WALSALL, STOCKTON-ON-TEES, EDINBURGH (A. R. BOLTON & CO., LTD.) Recording 


FIELDEN ELECTRONICS LTD.: WYTHENSHAWE, MANCHESTER. Phone: Wythenshawe 325! (4 lines) Grams: Humidity Manchester. Indicating 
AND DUBLIN Control 


Agents throughout the world. 


LUCO Sisco” Wire Strippers | A New addition to the 
i P.0.3000 TYPE RANGE 


FS : No damage to 


a “REMANENCE RELAY” 


wire screen This is a 3000 type relay capable of latching in the 
energised position after the supply is removed 
until a suitable releasing current is applied in 
the opposite direction. This releasing 
current is controlled by twe 
methods :-— 

|. With a single coil, 
by reducing the operat- 

ing currentin reverse. 


SOLDERING a. page ing —_ coil, 
ERSA APPLIANCES ) cmployed on the relay eo 
: energise the second coil. 
a we SOLDERING NEEDLES (10, 3 
TERT ‘4 NGEAMLE SOLDER 
NGEABLE, SOLDERING 2: 
PENCILS (20, 30, 40W) WITH | © euotations by oasis ae 


ERSADUR EVERLASTING BITS. 7 return of post. ployed can be obtained on 


SOLDERING BATHS @ Prototypes application 
: within 48 hours. 




















WT Comprehensive Tool | 
Range for the Electronic — 
Industry, eupetielty Wax Joint Pliers and Ministry sof Aviation 
Cutters, including Tip-cutting Pliers, Approved inspection 


Printed Circuit Crimping and Cutting 
Pliers, Wire Strippers, Inner Core | RELAYS Ty re @ Polarised @ A.C. Relays @ High Speed @ 











F j Ro ae Latching Relays @ Magnetic Counters Miniature 
Ejectors, Torque Wrenches, Piercing Sealed Relays. Available from stock or supplied to specification. 


Punches. 
Apply for Catalogues EE 


Chon alti tedl : pack Da vt (Hetays) Lid 


Welwyn Garden City + Herts. = ; (OEPT.E') TUDOR PLACE, LONDON, W.! 
Welwyn Garden 25403 . TELEPHONES: MUSEUM 7360 Lance 482) 
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The word ‘inaccessible’ is relative. 

It may be impossible to transport some types 
of VHF communications equipment to the 
desired hill-top or ridge . . . but perfectly easy 
to get an AEIl MC10 up there. Why? 

Because the MC10 is specially designed and 
manufactured for easy transportation— 

it is compact, light-in-weight, and consists of 
small units which can easily be carried 

and, even when assembled, take up only the 
space of a standard four-drawer filing cabinet! 
That is why the MC10 has already made a 
wide appeal to oil crews, police and trading 
posts, 'umber camps and survey and 
construction parties, as well as 
communications authorities. 


@ 5 telephone channels @ Frequency range: 156-184 Mc/s 


© Equipped with out-of-band @ Transmitter power output 
signalling 30 watts 


© Facilities for dialling, ringdown © Deviation: 7 ke/s 
or junction working © Receiver noise factor: 8 dB 


©@ Printed wiring © Crystal frequency control 
@ Plug-in units © Power consumption: 300 watts 


@ Resin-cast components @ A.C. Mains operated 


Telephone Equipment 
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AUMANN 


Precision Coil Winding Machines 


for all types of layer and wavewound coils 





Automatic Paper Feeds 
Armature Winders 
High Speed Take-offs 





Sequential Winding Machines 


for semi and fully automatic operation 


Automatic Stations for 
Feeding, Heat-bonding, Taping, Wire cutting, Ejecting, etc. 


Unattended machine gives consistent 7 seconds cycle time 
for suitable design 


Full Details and Service from sole U.K. Agents: 


R. H. COLE (OVERSEAS) LTD. Model WPA 


2 CAXTON STREET, LONDON, S.W.!. =e : 
Tel. ABBey 306! (10 lines) Sequential Winding Machine and Drum Pay-off 
Telex 23864 Telegr. CLAMPING Semi-automatic set-up for interconnected stator coils 














ir Viss (with o smile) No.2 


“Cut & Flattened” 


We're proud of our reputation for quick 
‘despatch’—and we go to ‘any lengths’ in the 
‘execution’ of your orders. All Hemming stocks 
are process-protected from rust and corrosion. 
ORDER as required—free your capital and floor 
space for day-to-day productive needs. Immedi- 
ate delivery by HEMMING lorries, specially fitted 
: for safe transport and automatic unload without 

cranage, where necessary. 
Cold Rolled—Mild and Spring, Coils and 
Lengths—all sizes. 
Bright Flattened Mild Steel Wire, with Round 
and Square edges. 
Bright Annealed Spring Steel Flats. 

& Silver Steel—all sizes, Round in 13” and 78’, 
Square in 13” lengths. 





SERVICE 


v oor 


CES eed crock 


——— 


OR SHEARED TO YOUR EXACT SIZE. —_—— 
Write or ‘phone for latest stock list 


J. A. HEMMI NG LTD 


4 Park Rd., Moseley, Birmingham 13. Tel: BIRMINGHAM SOU 4511 (five lines) Works: Orchard Street, Oldbury. 
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R NSIS ORISED The cost of these two new Thorn 
units is incredibly low: model V.P.11 
comes at £45.0.0, model V.P. 21 at 
£58.0.0. But if the prices make you 


feel you're living in a bygone age, 


if you re the technical performance of the 
U N | [ S units brings you sharply up to date. 
wondering Model V.P.11 has a continuously 


variable output from 3-15 volts at 


what the 1 Ampere maximum; model V.P. 21, 


" . from 3-30 volts at 1 Ampere 
price iS maximum. Both units have low 
output impedance, high 
regulation accuracy, and extremely 
HALVE THE low ripple and noise. Both have fast 
response electronic overload 
NUMBER protection with front panel reset 
4e)8 facility. Both have voltmeter and 
ammeter fitted as standard 


FIRST equipment. 
THOUGHT The V.P.11 and V.P.21 are ideal 


equipment for tests on transistorised 
eo) circuits in the laboratory. If you would 
like a closer look at either one, you 
will find our data sheets reveal 
everything - in microscopic detail. 





NEW THORN DC SUPPLY UNIT—TYPE P.O. 11 


This new high power DC supply 

unit has a continuously variable out- 
put from 0-30 volts at 30 Amperes 
maximum, with Germanium rectifiers 
fitted for high standards of reliability. 
Altogether invaluable — and 
altogether only £290.0.0. 


TYPE V.P. 11, V.P. 21, P.U. 11 
DC OUTPUT “% VOLTAGE OUTPUT IMPEDANCE 
Volts Amps Stability oc Ac 
Type V.P.11 3-15 1.0 max 0.01 0.01 0.3 at 100 Kc/s 
Type V.P.21 3-30 1.0 max 0.01 0.01 0.3 at 100 Kc/s 
Type P.U.11 0-30 30.0 max 20.0 0.26 0.1 at 50 Kc/s 


RIPPLE SIZE IN INCHES WEIGHTS 
in mV peak/peak L_xOx HT in ibs 
Type V.P.11 2 154 10 10 18 
Type V.P.21 2 154 10 10 18 
Type P.U.11 100 at full load 18 18 24} 170 


The present range is being extended to include ‘brick’ unit transis- 
tor power supplies which will cater for any supplies between 3V and 
120V DC at 10 Amperes maximum. 


The Industrial Control Systems Divi- 
sion also manufactures Failure Alarm 
Systems, Invertors, Convertors, Photo- 
electric Switches, Batch Counters and 


| mop Process Control Equipment. 


% 
= 


= Write for full particulars to: 
s* THORN ELECTRICAL INDUSTRIES LIMITED - INDUSTRIAL CONTROL SYSTEMS DIVISION - GT. CAMBRIDGE RD, ENFIELD, MIDDX 
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Data Processing Equipment by ULTRA...7 


PUNCH AND 
READER 


Our range of Automatic Business Equipment has now been 
increased by the addition of a paper tape encoder punch and 
a paper tape reader. These units provide an economic method of 
encoding and reading when used with other equipment in the 
Ultra range, or with existing data processing systems. 


ENCODER PUNCH 
A simple 5-hole paper tape punch with built-in coding facilities. Any desired 
code can be accommodated on the printed-circuit matrix, which is pre- 
wired to suit individual requirements. Operates at a maximum speed of 10 
characters per second, using standard 1,000 ft. reels. 


PAPER TAPE READER 
A versatile photoelectric paper tape reader operating at a maximum speed 
of 150 characters per second. Standard-width 5, 6, 7 or 8 hole tape of 
varying thickness and colour can be accommodated. Simple loading and 
unloading of continuous tape loops. 


ULTRA 


Please write for further information 


ULTRA ELECTRONICS LIMITED 
WESTERN AVENUE - LONDON W:‘3 - TEL: ACORN 3434 
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WE SPECIALISE 


ANCA 


180 ST. JOHN’S ROAD, LONDON, E.!7 
LARKSWOOD 7519 
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FOR 
SOLDERING 
THAT'S 
CERTAIN... 


Trade Mark 


Best electric soldering irons in the business — 
first choice with Industry for over 

25 years. Full range available. 25 watt 

model illustrated. For leaflet write: 


CABLE DIVISION 


Associated Electrical industries Limited 
Distribution Equipment Sales Department, 
145 Charing Cross Road, London, W.C.2. 
Tel: GERrard 9797 
EE 39 275 for further details 
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A COMPLETELY NEW ADDITION TO OUR WIDE RANGE OF TRANSFORMERS 




















@)° TOROIDS 


Why not send us details 
of your requirements. “\ f\ 




















FORTIPHONE LTD. (Dept. T2), TRANSFORMER DIVISION, 126 DENMARK HILL, LONDON, S.E.5 


CORES 


We specialise in the large scale 
production of all types of 
miniature toroidal coils wound 
on cores down to 50/1000’ 
diameter (as shown below). 





+ yee 


‘eh 

















50/1000" OUTSIDE DIAMETER 


Actual-size photograph show- 

ing one of our small ferrite 

ring cores mounted on glass 

base and encapsulated in resin. 

This particular core carries four S - O R B oe 

windings of 20, 10, 10 and § 

turns of 48 s.w.g. enamelled In addition to the manufacture of coils and components 
wire. we undertake the assembly of complex equipment 

Coils such as these are manu- such as this unusual Matrix Store for a 100-channel 


Analyser shown above. 
(As supplied to A.E.I. Ltd., Instruments Division) 


NEWPORT INSTRUMENTS (Scientific & Mobile) LIMITED 
Please write for full details 8 CRAWLEY ROAD. NEWPORT PAGNELL - BUCKS ~- ENGLAND 
Telephone: Newport Pagnell 401/2 


factured entirely in our New- 
port Pagnell factory. 
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CLASSIFIED ADVERTISEMENTS 


Run-on Classified—The charge for these advertisements is 7d. per word. Minimum charge, |4s. Box number, 
2s, extra, except in the case of advertisements for ‘Situations Wanted"’, when it is free. 


Specially Spaced Classified—50s. Od. per single column inch. 
Copy, with remittance, for the above advertisements, must be received before the |4th of the month for insertion 


in the following issue. 


Display Classified—Full Page, £75 (based on specially spaced classified rates). 


Half Pages, Quarter Pages and 


Eighth Pages pro rata. Copy dates: With proofs, Sth of preceding month. Without proofs, |Oth of preceding month. 


Blocks must be mounted. 


Advertisements for publication should be addressed to: 
Classified Advertisement Dept., ‘Electronic Engineering’’, 28, Essex Street, Strand, London, W.C.2. 








OFFICIAL APPOINTMENTS 





| te rete gS OFFICERS and Assistant 
tal Officers required by Royal Military 
ea lege of Science, Sheivesham, Berk: 
Demonstrators in Department of Electrical and 
Instrument Technology. To assist in supervision of 
students’ lsboratory work _and in research by Staff 
and students. d laboratories. 
Opportunities . engage in yn research in the 
of electrical engineering, electronics, com — 
and ae ym Gc. 
H.N.C. 2 os Salary: 
emg s £1,057-£1,336, Assistant Exp. 
£450-£983. Opportunity for establishment 
and promotion. Quarters available for single man, 
= ility of house for married man. Forms from 
ap jie Labour, Technical and Scientific Register 
tr ir ing Street, London, S.W.1, quoting oy 
2/ 








MECHANICAL, ELECTRICAL and Heating and 
Ventilating Engineering Draughtsmen. Pensionable 
posts for men and women aged at least 20 on 1/6/61 
with at least 3 years’ training, including adequate 
practical experience with appropriate technical study. 
Appropriate O.N.C. is essential, and at least one year 
must have been spent in full-time drawing office 
work. Salary (Inner London) £617 (at 20) to £960 
(at 28 or over). Scale maximum £1,048. Promotion 
prospects. Write Civil Service Commission, 17 
North Audley Street, London, W.1. for application 
form, quoting S/68-69/61. Closing date 29th Decem- 
ber 1961. W 5378 


MEDICAL rg oe COUNCIL have a 


vacancy for a mician at the Rheumatism 
Research Unit at the Canadian Red Cross Memorial 
Hospital, Taplow, nr. Maidenhead, to assist in the 
development of of electrical and and mechanical recording 
— theoretical knowledge 

of electronic fF ical engineering is essential. 
Salary in the range of £595 to £720 per annum 
Applications statin dig. & And experience 
copies of three recent testimonials to the 
Hospital Secretary at the above address. W 5383 





MINISTRY OF AVIATION, Electrical Inspec- 
tion Directorate, Bromley, requires Technician for 
inspection and testing of electronic opigaes a geting 
manufacture and installation at sites | in the 
abroad involving considerable fa b p= Le 
should have considerable ial experience; 
comprehensive ound Pa radar and ¢! ‘onics 
and practical kno and experience in all the 
fe fields : "contimetric radar, boems Ba 
fondiine —_ and L and 

of inspection work an an a 


a ea - training. mining, ONC 8 appr wea. 


Hh ae. a or equivalent, Salar. at 28 (on Dy 
for ad 


ELECTRONIC ENGINEERING 


RADIO AND RADAR’ TECHNICIANS 
Civil Aviation Administration Air Department, 
Wellington, New Zealand. Vacancies exist for Radio 
and Radar technicians at various locations in New 
Zealand. Qualifications required: City and Guilds 
Intermediate Certificate in Telecommunications or 
equivalent with practical experience in radio/radar 
installation and maintenance. Salary up to £940 per 
annum depending on qualifications and experience 
with further promotion depending on qualifications 
and performance to £985 per annum. Good pro- 
motion ‘ospects above £985. Passages. From 
United ingdom: Single persons; up to £172. 
Married couple; up to £370. Each child; proportion 
of £172. From South Africa: £210 per person plus 
ea for each child. From other countries: 

inimum tourist class fare by the shortest route. 
Incidental Expenses. Up to £35 for a single person 
and £100 for a married man can be claimed to cover 
the cost of taking personal effects to New Zealand. 
Application forms and further details are available 
from the High Commissioner for New Zealand, 415 
Strand, London, W.C.2, with whom applications 
will close on 3rd December, 1961. Please quote 
reference B13/5/3 when enquiring. Completed 
applications in triplicate, accompanied by copies 
only (also in triplicate) of two recent testimonials to 
be lodged with the High Commissioner for New 
Zealand, 415 Strand, London, W.C.2, not later than 
3rd December, 1961. W 5369 


SOUTH EAST LONDON TECHNICAL 
COLLEGE, Lewisham Way, London, S.E.4. One 
post of Senior Lecturer and several of Lecturers are 
vacant in the Department of Electrical Engineering. 
Candidates should be well qualified and have had 
industrial experience in one or more of the following 
subjects: (a) Light-current Electrical Engineering, 
(b) Industrial Electronic Applications, (c) Instru- 
mentation and Control. The Department offers full- 
time, “sandwich” and part-time Day and Evening 
Courses. Salary: Within the present scales at 
present under review). Senior Lecturer £1,588 x £50 
—£1,801. Lecturer £1,408 x £35(4) and £40—£1,601. 
Application forms from the Secretary, returnable 
within two weeks, stating for which grade, or grades 
application is made. Please quote (FE.3a/E/2619/11). 

W 5364 


ROYAL NAVAL SCIENTIFIC SERVICE. 
Government Communications Headquarters, Oakley, 
Priors Road, Cheltenham. Vacancies for Senior 
Scientific Officers and Scientific Officers. Applica- 
tions are invited from graduates and post-graduate 
research workers as follows: Physicists (with an 
interest in telecommunications, electronics or com- 
—— ), Mathematicians, Electrical Engineers (Radio 
d. Electro lectronics). Candidates must normally be 
a born British subjects of natural born British 
parents with Ist or 2nd class hons. degrees or equiv. 
=. S.S.0.s must have min. 3 years’ post-graduate 
ence and be not less than 26 years of age. 
Salaries : £1,342-£1,654 (National), S.O. £738-£1,222 
(National). Appointments unestablished (with 
F.S.S.U. benefits) but opportunities exist for those 
between the ages of 21 and 32 to compete for estab- 
lished posts. There are also vacancies for supporting 
staff in the Experimental Class. Candidates should 
possess G.C.E. Advanced Level in 2 Science or — 
subjects plus 3 subjects at ‘O’ Level; a Pass 
H.N.C. or equiv. quals. Salaries: Exp. Officer £1 087. 
£1,336 ge a Asst. Exp. Officer £458 (age 18) 
(National £801 (age 26)-£983 (National). Forms 
from Minky ¥ bear Technical and Scientific 
Register (K), 28 King Street, London, S.W.1, 
quoting A 405/1A. Closing date 18 November, x, 1961. 
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THE NATIONAL PHYSICAL LABORATORY 
(D.S.LR.), Teddington, Middlesex. requires Scientific 
Senior Scientific Officers, Electrical Engineers or 
Physicists for work on the following: (1) The proper- 
ties of new fast switching devices and the circuits for 
using these devices in digital computers. (Ref. 
56 YV). (2) A new method of automatic character 
recognition. Good knowledge of electronic tech- 
niques desirable. (Ref. 58 YV). (3) The development 
of masers, e.g. Hydrogen, as frequency standards. 
(Ref. 61 YV). Qualifications: Ist or 2nd Class Hons. 
degree in Physics or Electrical Engineering. For 
S.S.O. at least three years’ post-graduate experience. 
Interim salary ranges: S.O. £773-£1,267. S.S.O 
£1,392-£1,714. Application forms from Director at 
above; address quoting ae Reference No 
Closing date 15 November, W 5361 


THE SCIENTIFIC CIVIL SERVICE needs men 
and women for pensionable posts as (a) Experimenta! 
Officers and (b) Assistant Experimental Officers in 
Mathematics, Physics, Meteorology, Chemistry, 
Metallurgy, Biological Sciences, Engineering, Mis- 
cellaneous (Geology, Library and Technical Informa- 
tion Services). Candidates must, on 31.12.61, be at 
least 26 and normally under 31 for (a), and at least 18 
and normally under 28 for (b). Qualifications should 
normally include H.S.C., or G.C.E., or equivalent, 
or H.N.C., a University degree, or a Diploma in 
Technology. Provisional admission if taking 
examinations in 1961. Inner London salary scale 
(a) £1,147-£1,396; (b) £503 (at 18) to £856 (26 or 
over) rising to £1,037. Promotion prospects. Further 
education facilities. Write Civil Service Commission, 
17 North Audley Street, London, W.1, for applica- 
tion form, quoting $/94-95/61. W 5354 


THE UNIVERSITY OF MANCHESTER 
Optics and Spectrometry Group. An opportunity 
exists in the Group for an assistant Electronic 
Engineer to participate in the development of a 
space-borne infra-red spectrometer, which is intended 
to be part of the payload of a U.S. spacecraft to be 
flown near to the planet Mars. Applicants should be 
of H.N.C. or B.Sc. standard in electronic engineering, 
should have several years experience and a know- 
ledge of data processing and transistor techniques. 
Salary in the range £900-£1,200. Applications should 
be sent to Dr. J. Ring, Reader in Spectrometry, The 
University of Manchester, Oxford Road, Manchester, 
13. 


THE UNIVERSITY OF SHEFFIELD, Depari- 
ment of Physics. A research assistant is required to 
take part in a Space Research Project under Dr. T. R. 
Kaiser. The work will involve the development of 
instruments for installation in rockets and satellites. 
A candidate with graduate or equivalent qualifica- 
tions and appropriate experience in electronic 
instrument design and construction is required. 
Salary according to qualifications and experience. 
Applications, together with the names and addresses 
of two referees, should reach the Registrar 4 soon 
as possible. $374 
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FOR TOMORROW S 
COMPUTERS 
the MSD 


DIODE is 
Hono glass 


available now 


SMALL — only 0.06” diameter, 0.125” long 
FAST —4 nsec max. recovery time 


RELIABLE —stabie 0.025 AA leakage current 
resulting from direct fusion of 
glass encapsulation to the silicon 
junction. 


ii naalihs tans ne 


PLUS —Subminiature silicon compute 


Widest range of varactor (variable capacitance) 
diodes in the U.K. 


MICROWAVE and _ 
SEMICONDUCTOR 


Skimpot Trading Estate, Luton, Beds. Telephone: LUTON 53363 
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OFFICIAL APPOINTMENTS (Cont'd.) 





uired to 


SENIOK TECHNICIAN, 21-40, 
work in new laboratories oe the 


WELSH COLLEGE OF ADVANCED TECH- 
NOLOGY Departmen al 
Applications are invited for the (post of Assistant 
pases (Grade B), mainly for teaching work in 
in Leng = National 
Cc 10s. to £1, 130 


Robert E. Press- 
wood, Clerk to the Governors. W 5387 





SITUATIONS VACANT 





ARE YOU INTERESTED in joining a team of 
and t i engaged in 








DRAUGHTSMEN. Vacancies existin our expand- 
ing an we wae che for Mechanical and Electro- 
The work involves the 
design ofco Biectroaic Units for Government 
and Commercial Projects. Preference will be given 
to men over the age of 25 years. Capable of workin 
with the minimum of eaten. Familiarity wi 
the use of Min ifications and preparing 
Drawings to D.E. would be an advantage. 
ications giving full particulars should be sent 
to Personnel Manager, Box No. W 5258. 


ELECTRONICS DEVELOPMENT ENGINEER 
A vacancy exists in the expanding Development 
Section of a firm of Mechanical and Electronic 
Engineers in the Midlands. Candidates for this 
vacancy should Possess a Degree or H.N.C. and have 
at least two years’ electronic develo t experience. 
The post offers excellent opportunities and is pension- 
able after a probationary period. Applications to: 
Reid & Sigrist. Ltd., Braunstone Works, Braunstone, 
Leicester. W 5334 


ELECTRONIC DRAUGHTSMAN, age 20-40, 
£800-£ 1,000. ation of layout and wiring 
drawings for production of interesting range of 
scientific/electronic instruments. 5-day week, pension 
scheme. in —. to: Technical Director, 
Shandon Scientific Co td., 65 Southern Row, 
London, W.10. W 5365 


ELECTRONIC ENGINEER. A rapidly expanding 
Company wishes to appoint an Electronic  — 
to handle development and production problems in 
specialised coil winding and miniature components. 
Applicants should preferably have H.N.C. or 
equivalent, but prime censideration will be given to 
experience in coil design and in versatile approach 
to electronic engineer: The ful 





pees ENGINEERS. Ekco Electronics 
have vacancies for electronics engineers based 
at at itochford, Essex, for installation and service 
‘atory —, is in connection with 


MAGNETIC AMPLIFIER TYPE automatic 
Voltage and Speed Regulators for Alternators and 
Motors. Electronic Engineer required for Design. 
Knowledge of machine ~ ag op considered an 

tage. State, by letter, ualifications and 





ability. Please write stating aoe, qualifications and 
experience to Personnel Manager, E. K. oe is. 
Southend-on-Sea, Essex. 


ELECTRONIC ENGINEER with degree standard 
or equivalent and three to four years experience 
required for telecommunication development. Apply 
stating full details, qualifications, experience and 
salary bracket to Personnel Southern Instru- 
ments Ltd., Frimley Road, Camberley, —.. — 


ELECTRONIC ENGINEER REQUIRED for 
Research and Development work involving optical 

and ph both practical 
and theoretical. "Knowledge : of solid state electronic 
devices. Age 25-40. Graduate preferred but not 
essential. Good salary according to qualifications. 
Pension Plan. Please write, giving details, to Mr. 
F. R. Saxby, The National Cash Register Co. Ltd., 
Research Laboratories, 12-14 Warwick Road. 
Boreham Wood, Herts. 





ELECTRO-MECHANICAL DEVELOPMENT 
ENGINEER —minimum qualifications H.N.C. with 
knowledge of electro circuitry mechanisms. Drawing 
office experience essential. Requirement is for work 
on telephone answering machines and allied mechan- 
isms in the field of tape recording. Apply stating full 
details, qualifications, experience and salary bracket 
to Personnel , Southern sae Ltd., 
Frimley Road, Camberley, Surrey. W 5376 


ELECTRONIC TEST ENGINEERS AND 
TESTERS Light Engineering Company in the 
Midlands is requiring the above for its C« 


experience to W. Mackie 4 & Co. Lid., 129/133 Lam- 
beth Road, London, S.E.1 W 5328 


MEDICAL RESEARCH COUNCIL require 
Technical Officer at Molecular Biology Research 
Unit, Cavendish Laboratory, Cambridge. Applicants 
should hold or be studying for Higher National 
Certificate (Electrical or Mechanical Engineering) or 
University Degree. Needed designer-draughtsman 
with practical experience of instrument design for 
development mainly of X-ray diffraction equipment. 
Experience of high vacuum techniques desirable but 
not essential. Salary at point on scale rising to 
£1,260 p.a. with possibility of promotion to higher 
grade. Superannuation; 3 weeks’ holiday; 5-day 
week. Write, giving names two professional referees, 
ean at the above address quoting oe 


QUEEN MARY COLLEGE (University of 
London), Mile End Road, E.1. Nuclear Engineering 
Laboratory. Chief Technician. A Chief Technician 
is required to help in developing equipment and to 
“ vise newly-erected laboratories. Experience in 

beratory, adaptability and enthusiasm are more 
important than paper qualifications or specialised 
experience. The work of the department includes 
electronics, vacuum circuits and precision mechanical 
engineering. A well equipped electronics workshop 
and machine shop are available. Pension scheme; 
five day week; four weeks annual leave. Appoint- 
ment, according to ability, etc., on scale £940 x 30 
to £1,060 and in special cases to £1,195 per annum. 
Letters only to the Registrar (NC), Queen Mary 
College, stating age and giving full details of 
experience and present work. W 5384 


SALES ENGINEER AGENT required by well 





Division. Applicants with a knowledge of this type 
of Testing, and wishing to obtain well-paid positions 
should apply stating qualifications and e<perience to 
The Personnel Manager, Box No. W 5359, c/o 
Electronic Engineering. 


INSTRUMENTATION ENGINEERS VACAN- 
CIES. A progressive Instrumentation Department, 
engaged on the measurement and recording of 
pressure, vibration, noise, flow, strain, speed, 
temperature, etc., as applied to Diesel Engine and 
Gas Turbine research and development, requires 
Instrumentation Engineers capable of utilising 
existing multi-channel recording and data-logging 
equipment and devising new techniques where 
necessary. A thorough knowledge of electronic and 
semi-conductor techniques and good basic knowledge 
of Physics and Mechanics is essential. Minimum 
academic qualification should be H.N.C. Standard. 
The positions are pensionable and carry good salaries 
and promotion prospects. Apply giving full details 
to Staff Officer, Ruston & Hornsby Limited, Lincoln 

W 5386 


JUNIOR LABORATORY TECHNICIAN RE- 
QUIRED to test and service medical electronic 
equipment. Apply in os, to Sierex Ltd., 
Clipstone Street, London, W.1. 


MAGNESIUM ELEKTRON LTD., Clifton 
Junction, Near Manchester, require an Instrument 
Technician. For maintenance of industrial measuring 
and control systems and development and mainten- 
ance of laboratory type instruments. App! jcants 
must have O.N.C. or equivalent qualification and 
should be experienced in a wide range of electronic 
and control devices. The work is interesting, embrac- 
ing most aspects of modern instrumentation. This is 
a permanent post with staff status after a probationary 
period of six months. Conditions of service are 





applicant will o> aon aged Soe5s" and will be required 
to live in or near Buckingham. Salary will not be less 
than £1,250 p.a. according to age and experience, and 
other emoluments by negotiation. Apply in writing 
for interview to Managing Director, Amos (Elec- 
tronics) Limited, Castle ls, Buckingham. W 538! 


ELECTRONIC ENGINEERING 


th and include contributory pension and 
sickness scheme; canteen, sports and social facilities 
are aiso provided. Please apply by letter or direct, 
Stating age, experience, etc., to rsonnel Officer 
(Labour), Magnesium Elektron Limited, P.O. Box 6, 
Lumm’s Lane, Clifton Junction, Nr. ww 3 


recision sheet metal engineers to develop 
sales of Cabinets and the like to the ——s 
industry. W 205 


SENIOR COMPONENT ENGINEER required 
in the Repeater Division, Erith, Kent. A man of 
graduate status with considerable experience of 
component design is sought to fill this vacancy. 
He will lead a team on design and development of 
high grade electrical components of many kinds, all 
required to have a life in excess of 20 years. Generous 
Starting salary according to qualifications and 
experience in the range: £1,250-£1,500 p.a. plus. 
Applications will be treated in strict confidence. 
No contact will be made with present or previous 
employers without permission. Write with full 
personal details including experience, qualifications 
and present salary to Personnel Manager, Submarine 
Cables Ltd., Christchurch Way, Greenwich, S.E.10. 

W 5372 


SENIOR ELECTRONIC DEVELOPMENT 
ENGINEER required to lead small team in newly 
created R. and D. Company. Candidates must have 
at least 10 years experience in the Electronics Industry 
covering Telecommunication Developments and 

a comprehensive knowledge of Semiconductor 
Techniques. A Degree or Membership of one of the 
Professional Institutes is essential. This appointment 
might lead to a Directorship for the herp type of 
man. Apply, stating age and full details o' = 
to the Managing Director, Box Number W 5 
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THE L.F. SIGNAL GENERATOR... 


Type SG81A 


Five features of this outstanding 


instrument 


Wide frequency range 
15 c/s to 200 ke/s 


Output impedance 
600 ohms balanced 
600 ohms unbalanced 
300 ohms unbalanced 


Attenuator balanced or unbalanced 
range 65 dB in | dB steps 


Maximum output 
1 watt into 600 ohms 


Output calibrated in volts and dB 


- in brief 
Audio Signal Generation 


at its best! 


— to be sure! 


NETT PRICE IN U.K. The “Advance” type SG81A is a wide range, low frequency, Signal 
Generator incorporating an excellent attenuator that can be used in the 
£ ™ 5 balanced or unbalanced condition and provides outstanding facilities for 
the audio engineer. 
We should be pleased to send you a copy of our leaflet R102, or to arrange 
a personal demonstration, at your request. 


Advance COMPONENTS LIMITED 
ST STRUMENTS DIVISION —— i ee 


ROEBUCK ROAD » HAINAULT « ILFORD » ESSEX * TELEPHONE ! HAINAULT 4444 IT/GD 76 
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MICROWAVE ENGINEER required to set up 
small om. on ee t in 10 cm. 


range. ¥ operating in 
West Midge s ications. giving ful P Getails : to 
Box W 5370, aa 


SENIOR TECHNICIAN REQUIRED for the 
maintenance of two 6 MeV. Linear Accelerators and 
one 2 MeV. Van de Graaff X-ray Generator. Good 
general electronic and micro-wave background 
essential; experience on linear accelerators desirable, 
some knowledge of radiation precautions and safety 
procedure would be helpful. Salary risi up to 
£905 pilus £30 London May any * Applications 
should be addressed to the House Governor, Royal 
Marsden Hospital, Fulham Road, London, or 3. 

§379 


TRANSISTOR TYPE automatic Voltage Regula- 
tors and Static inverters. Electronic Engineer re- 
quired for Experience of S.C.R.s and 
Inverter wave pine techniques considered an 
advantage. State, tter, age, qualifications and 
experience to W. Mackie & Co. Ltd., 129/133 Lam- 
beth Road, London, S.E.1. W 5329 


UNIVERSITY OF GLASGOW. Electronic 
Research and Development. Applications are invited 
—_ experienced electronic technicians for two new 
intments in the Department of Electrical 
ielacerine, The University of Glasgow. Both posts 
come under a a recognised Superannuation Scheme, 

wah good holiday provisions. Well-equipped work- 
shops and laboratories in a new building provide 
excellent ing conditions. Applicants should 
preferably have Higher National Certificate or 
similar qualifications, though candidates with less 
experience will be considered for appointment at a 
more junior level. Vacancy No. | is for appointment 
to a Research Group in which experience in the 
design and construction of electronic apparatus for 
research purposes is desired. Familiarity with pulse 
circuits andjor V.H.F. is desirable. Salary according 
to qualifications and experience in the range £895- 
£1,015 per annum. Vacancy No. 2 relates to the 
development of electronic equipment and instru- 
mentation for research and teaching, and applicants 
= preferably have a wide experience. Com- 
salary in the range £690-£815 per annum, 

yp meew Ae upon Spee and experience. 
Applications with full details of career and qualifica- 
tions should be sent to Assistant Secretary of 
University Court, The University, Glasgow, W.2, 
marked “Technician’’. W 5355 


X-RAY TECHNICIAN required to maintain and 
service a wide variety of equipment between 45-250 
K.V. The successful applicant will be based at the 
new Surrey branch of the hospital at Sutton, but will 
be required to work both there and at Fulham Road. 
Replies, giving age, experience and names of two 
referees to the House Governor, Royal Bareden 
Hospital, Fulham Road, London, S.W.3. W 5380 





CAPACITY AVAILABLE 





PROTOTYPE OR PRODUCTION Runs of 
Electronic Equipment. Power Packs. Designed to 
your Fully d modern works 
for precision machining Press “Tools and Moulds. 
A.LD. approved. Quotations by return. Prompt 
deliveries. High Precision Engineering Co., Ltd., 
102a, Bancroft, Hitchin, Herts. Tel. No. Hitchin 
4520. / 2051 














EXTRA PRODUCTION FACILITIES: Skilled 
workers + floor space + expert supervision = 
extra production facilities for you. See page , 


GERALD FISHER ENGINEERING LTD., 
Lancs. All types of electronic and electrical assembly 
work undertaken to your requirements. Chassis 
wiring, cableforms, groupboards. Hampden Road, 
Shaw, Lancs. Shaw 7509. W 2049 


METALWORK. All types cabinets, chassis, racks, 
etc., to your own specifications. Philpott’s Metal- 
works Ltd., Chapman Street, Loughborough. wes 





EDUCATIONAL 





CITY AND GUILDS (Electrical, etc.) on ““NO 
PASS—NO FEE” terms. Over 95 per cent successes. 
For details of modern courses in all branches 
of Electrical Engineering. Applied Electronics, 
Automation, etc., send for our 148-page handbook 

E and post free. B.I.E.T. (Dept. 337c), 
29 Wright's Lane, London, W.8 W 316 


LEARN RADIO AND ELECTRONICS the 
New Practical Way! Very latest system of experi- 
menting with and buildin ng radio apparatus—‘as yon 
learn’. Free Brochure from Dept. EE10, Ra ere 
structor, Reading, Berks. 


TV. AND RADIO—A.M.Brit.LRE., City _& 
Guilds, R.T.E.B. Certificate, etc., on “NO PASS— 
NO FEE” terms. Over 95 per cent successes. For 
details of Examination and Home Training Courmes 
(including practical apparatus) in all branches 0 
Radio, T.V. and Electronics, write for 148- page 
handbook—Free. B.L.E.T. (Dept. 337H), 29 Wright s 
Lane, London, W.8. W 187 


TENDERS 


GENERAL POST OFFICE. The Postmaster 
General offers for sale a quantity of E.D.T. 
Crystals lying at the Post Office Supplies Depart- 
ment Depot, Kidbrooke Park Road, London, 
S.E.3. Applications for forms of tender should be 
made to: Director of Contracts, Post Office Con- 
tracts Department Chepeeet, = 
Temple Avenue, London, E.C.4 5368 


FOR SALE 





50,000 PRECISION INSTRUMENT GEARS 
of all types from stock. (Now including spiral 
bevels.) Write for fully comprehensive catalogue. 
The Davali Gear Company Limited, Potters Bar, 
Middlesex (Telephone No. Potters Bar 2382). 

W 357 





30 KW. Output Dielectric Heating plant, first class 
order. Box No. C.386, Lee & Nightingale, Liverpool, 
2 W 5385 





cE 39 286 for further details 


Out of print volumes of “Electronic Engineering” 
are to be reprinted in full size by Wm. DAWSON & SONS Ltd 


The first volumes scheduled to be reprinted are volumes 13 - 26 covering the years 
1940 - 1954. Further volumes are to be reprinted in due course. 


Price per volume £6-10-0 bound 











For further details write to:— 


Wm. DAWSON & SONS LTD., 16 West Street, Farnham, Surrey 


indicating in which volumes you are particularly interested or fill in the reference given above on one of the 


Reader Information Service Cards 
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‘Nice of 
you to come 
to this 
cabinet 


meeting” 


I realize you technical chaps only care about ‘the works’. But 
I’ve been thinking about sales, gentlemen; so I got on to Lunds. 
This cabinet will heighten to overall efficiency of our mark 39 
computer, improve the appearance, help clinch the orders. Now 
if you'll just step out, we’ll fit the 39 in and you'll see that your 
chairman has his moments—albeit very few! Can’t think why 
everyone who has intricate, delicate and vital instrumentation 
to find a home for doesn’t get on to Lunds, Come to think of it, 
they probably do. 


LUNDS 


the pegnle 10 meet about cabmnere 


LUNDS of Wandsworth 


Bendon Valley, London, S.W.18 
Telephone: VANdyke 7676 
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have been retained to advise on these appointments 


PRODUCTION DIRECTOR 

Electronic Components 
An electrical engineering group in the Midlands, 
which now employs over 350 people in dispersed 
units on production of semiconductor devices, is 
establishing a new subsidiary board to integrate 
and expand its activities in this field. The manag- 
ing director and heads of the finance and design 
functions have been appointed internally. 
The new board inherits experienced and well- 
qualified design, production, sales and adminis- 
trative staff; accumulated expertise and valuable 
licences; access to ample development finance; 
custom-built manufacturing facilities and a turn- 
over already exceeding £500,000. 
The Production Director will advise the board on 
all aspects of production, and co-ordinate the 
efforts of qualified staff in a number of separate 
manufacturing units to achieve highest standards 
of productivity and efficiency. He will maintain 
close shop-floor contact himself. Factory managers 
and specialists in scheduling, process control, 
maintenance and production engineering will 
report to him. 
Candidates must possess a science degree or a 
professional engineering qualification. They must 
have controlled and managed production of elec- 
tronic devices for a number of years and must be 
conversant with the special problems encountered 
in the semiconductor industry. Preferred age 35 
to 45. Basic salary not less than £3,000. Please 
send brief details in confidence quoting reference 
MM.4925 to D. A. McDonnell. 


COMMERCIAL MANAGER 
Electronic Components 


for the above company. He will be responsible to 
the managing director for customer liaison, 
licensing arrangements, forecasting, sales develop- 
ment and administration, and will act as the 
board’s principal adviser on commercial policy. 
Candidates must possess a science degree or a 
professional engineering qualification. They must 
have exercised senior commercial responsibility in 
a company producing electronic equipment or 
components and should know this industry well. 
Preferred age 35 to 45. Starting salary not less 
than £3,000. Please send brief details in confidence 
quoting reference MM.4927 to D. A. McDonnell. 


FACTORY MANAGER 

Electronic Components 
for the main production unit of the above company. 
He will be in direct day-to-day control of output, 
quality and deliveries in a _ specially-designed 
factory employing 200 people. 
Qualifications as for the Production Director 
(above), but more limited experience within the 
industry or of management will be acceptable. 
Age range 30 to 45. Starting salary not less than 
£3,000. Please send brief details in confidence 
quoting reference MM.4930 to D. A. McDonnell. 


In no circumstances will a candidate’s identity be dis- 
closed to our client unless he gives permission after a 


confidential interview at which he will be given full 


details of the appointment. 
MANAGEMENT SELECTION LIMITED 
17 Stratton Street, London, W.1. 


[lerranti computers 


POST DESIGN SERVICES 


Two vacancies exist for 


SENIOR ENGINEERS 


in the recently formed Post Design Services Group. 


The Group has its own laboratory facilities and is 
responsible for post design studies and the assess- 
ment of existing equipment to achieve maximum 
performance and reliability. It also designs and 
develops special purpose equipment to meet 
customers’ requirements. 


Candidates should be of graduate status and 
have previous development experience in 
electronic engineering. They should be 
capable of maintaining a close liaison with 
the development and design team currently 
working on Britain’s most advanced com- 
puters. Training in specialised techniques 
will be provided after appointment if neces- 


sary. 
Application forms can be obtained from T. J. 


Lunt, Staff Manager, Ferranti Limited, 
Hollinwood, Lancs. Please quote reference CPD, 














UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
PRODUCTION GROUP 
INSTRUMENT MECHANICS 


Windscale and Calder Works, and Chapelcross Works require 
experienced men with knowledge of electronic equipment 
and/or industrial instrumentation for fault diagnosis, repair 
and calibration of a wide range of instruments used in 
nuclear reactors, radiation laboratories and chemical plant. 
This interesting work involves the maintenance of instru- 
ments using pulse techniques, wide band low noise amplifiers, 
pulse amplitude analysers, counting circuits, television and 
industrial instruments used for the measurement of pressure, 
temperature and flow. 


Men with Services, Industrial or Commercial background 
of radar, radio, television, industrial or aircraft instruments 
are invited to write for further information. Training Courses 
in Specialised Techniques are provided for successful 
applicants having suitable instrumentation background. 
Married men living beyond daily travelling distance will be 
eligible for housing. A lodging allowance is payable whilst 
waiting for housing. Working conditions and promotion 
prospects are good. 


Applications to:— 


Works Labour Manager, 
Windscale and Calder or Chapelcross Works, 


Sellafield, w orks, Annan, Dumfriesshire, 
Seascale, Cumberland. Scotland. 


Works Labour Manager, 
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SOLARTROMN development leads the world 


WE OFFER — 
* Salaries in the region of £1,250—£2,000 
* A stimulating, creative atmosphere 
* Small, high calibre groups 
* Assistance with house moving costs 


Our new Research and Development laboratories at Farnborough, on the Surrey/ Hants 
border, are the background to the following opportunities: 


COMPUTER ENGINEERS 


The continued expansion of our successful activities in analogue, digital and hybrid computing, enables us to 
offer several interesting opportunities. 

We need engineers of various levels in most grades, ranging from creative initial design through to competent 
allround engineering. 

Experience in either of the following fields is necessary: Logical design, transistorised pulse circuit design. 


RADAR AND TACTICAL SIMULATION 


We are moving from an era in which simulators are used solely for training purposes, towards one in which 
problem solving simulators will play a greater part. 
Tomorrow’s automation, in fact, will depend on the construction of mathematical models of situations in the 
real world, followed by application in the real world of solutions found by simulators. 
These opportunities will suit Senior Engineers with considerable experience in any of the following fields: 
transistorised digital and/or analogue circuit design; digital package and core store design; logical design; 
video circuitry; large systems engineering. 
BS SSSSSSSESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESeeeeee 


DIGITAL DATA SYSTEMS 


Digital techniques are being applied increasingly in recording and automatic supervision systems. A wide field 

of application ranges from continuous data recording and supervision of industrial plants to high speed 

acquisition of accurate data for aircraft research. 

To meet this expanding market we need Senior Engineers for circuit and systems design with the ability to 

carry projects through from conception to commission. In addition, to complete these teams, we wish to 

appoint a few Junior Engineers. 
SSSSSSSSSSSSSSSSSRSSSSSSSSSSSSSSSSSRSSSSSSSSSSSSSSSSSHSSCSSSSSSSSSSESSSSSASESSEeeeaeaes 


ELECTRONIC INSTRUMENT SENIOR ENGINEERS 


The present range of Solartron electronic instruments has achieved a world-wide reputation for quality and 
performance. To design and develop the instruments of the future we need engineers who are capable of 
leading or joining engineering teams to work on Pulse/Analogue/Digital/VHF circuit design. These engineers 
should have an interest in the ever widening application of electronic techniques to problems of measurement. 
For example, some of the fields in which they will be concerned are: Signal Generators, Frequency Synthesisers, 
Wobuloscopes: High Frequency Transistorised Counters and Digital Instruments; Transistorised Video and 
Pulse Equipment. 
SSSSSSSSSSSHSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSHSSSSSSEEEESESESFeeeeeseeseeee 


mene / 


Please apply to: L. B. Copestick, Research Director, 


THE SOLARTRON ELECTRONIC GROUP LTD., Victoria Rd., Farnborough, Hants. Tel.: Farnborough 3000. 
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IA Ss¢TR ON Limited 


Manufacturers of Precision 
Materials Testing Instruments 


require for their new factory in High Wycombe 
ELECTRONIC ENGINEER 


Experienced in low frequency amplifiers, oscil- 
lators, and general circuitry involving servo 
mechanisms, for application and sales and service 
work. Excellent opportunity for an energetic man. 
Age 25-40. Degree or H.N.C. required. Salary in 
the range £900-£1,300. Company car provided. 


Applications giving details of qualifications and 
experience to: 
INSTRON LIMITED 


Halifax Road, High Wycombe, Bucks. 
or telephone High Wycombe 4646 for an interview. 


SALES ENGINEER/MANAGER 


PRECISION MECHANICAL, ELECTRICAL, ELECTRONIC 
TIMING, REPRODUCING COMPONENTS AND EQUIPMENTS 


An able and ambitious young sales engineer is required to start 
a New Department in a progressive Electronic firm. It is planned 
that the Department will deal with Government Establishments 
such as B.B.C., Ministry of Aviation, Post Office, B.E.A., etc. 


It is essential that the man appointed has outstanding technical 
knowledge in ail or some of the above fields, combined with the 
commercial drive and acumen which will enable him to pioneer 
a new sphere of operations for a successful Company. 


He must have the personality and drive of a potential Top 
Manager to meet the exacting standards set up by the Board. 


Preferred age not to exceed 35 years. Graduate or equivalent 
qualifications plus good experience. 


Applications, in confidence, to 
BOX W 5367 











FERGUSON RADIO 
CORPORATION LTD. 


(Electronics Division) 
Ambitious Young 


ENGINEER 


offered a position in expanding Laboratory group developing 
Industrial control equipment and transducers, using modern 
electromagnetic and semiconductor techniques. 

Excellent scope for originality together with good prospects 
of promotion. Salary according to qualifications and 
experience. Pension fund. Sports Club. 


Apply with brief details quoting Ref. No. L.5159 to: 
Personne! Manager, 
Great Cambridge Road, Enfield, Middx. 











UNIVERSITY OF BIRMINGHAM 


ELECTRONIC TECHNICIAN 


to assist in the development and construction of electronic 
instruments to be used in rockets and artificial earth satellites. 
Desirable qualifications are experience in transistor circuitry 
and familiarity with pulse techniques. Some experience of 
miniaturisation techniques would be an advantage, though 
not essential. Salary up to £800 p.a. according to experience. 


Applications in writing to the Secretary, 
Electron Physics Department, 
The University, Birmingham 15. 











Filter Design Engineers 


Opportunities exist for both Senior and Junior Filter Design 
Engineers in our extremely well-equipped laboratories which 
are located at Ilford, Essex. The work is extremely varied 
and will provide wide scope for imagination and initiative 
in the design and development of networks incorporating 
ferrites, crystals and piezo-electric ceramic materials. 
Applications are invited from engineers who are enthusias- 
tically interested in filter design and in the exploitation of 
modern materials. 

@ Applications in the first in- 
stance, stating qualifications, 
experience, age, etc., 

be made to The Personnel 
Manager, The Plessey Com- 
— Limited, Vicarage Lane, 
Uord, Essex. 
@eeee@eeoeeeoeeoeaeaeeees8e @ 


| Plessey 
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DEFLECTOR COILS DEVELOPMENT ENGINEER 


We have a vacancy for a man with considerable 
experience in the design and development of deflector 
coils. He will be expected to be responsible for develop- 
ment of this type of product and to take designs from 
the embryo stage through to manufacture. 


The factory is well equipped with modern winding 
machinery, using the latest techniques. 


This is a senior appointment and age is of secondary 
importance. Academic qualifications would be an 
advantage but are not as essential as at least three 
years’ current work on deflector coils. 


The appointment offers an opportunity to work for 
a Company who have been pioneers in the development 
of electronic equipment. 


The factory is situated in a very pleasant part of the 
South Coast on the outskirts of Poole, five miles from 
Bournemouth, and with excellent facilities for educa- 
tion and sport. 

The Company operates a Contributory Pension 
scheme end good welfare and social facilities. 


Salary will be dependent upon age and experience. 
Assistance will be given with removal expenses where 
appropriate. 

Letters of application which should be accompanied 
by tabulated details of education, experience and 
present salary, will be treated in strict confidence and 
should be addressed to:— 


Personnel Officer, 
SYDNEY S. BIRD & SONS LIMITED, 
Fleets Lane, Poole, Dorset. 
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| Plessey 


PRINCIPAL ENGINEERS 
SUPPORTING ENGINEERS 
DRAUGHTSMEN 


Pulse Circuits - Transistor Circuits - Radar 

Ultrasonics Servomechanisms 
Analogue Computing Military Electronics 
A newly formed department of The Plessey 
Company involved in designing and developing 
complex electronic equipment for marine 
applications is now expanding and laying 
down long term programmes to extend its 
present activities. These offer excellent oppor- 
tunities to able and creative engineers and 
draughtsmen to join teams engaged on this 
work which entails the use of the techniques 
associated with 


The more senior appointments offer very attractive 
positions to engineers who can make original con- 
tributions when faced with challenging problems. 


@ Please reply, giving full details of qualifications 
and experience to: 


The Personnel Manager, The Plessey 
Company Limited, Vicarage Lane, Ilford, 
Essex 








IMPERIAL CHEMICAL INDUSTRIES LTD. 
PLASTICS DIVISION 


wish to appoint an ASSISTANT MAINTENANCE 
ENGINEER to their team engaged on the operation of an 
EMIDEC 1100 COMPUTER. The Engineer will be 
concerned with maintenance of the whole computer instal- 
lation and should have experience on computers or other 
equipment utilising pulse techniques. The successful applicant 
will be given comprehensive training immediately after 
appointment. 


Conditions of service are good and pension and profit 
sharing schemes are in operation. 


Apply briefly to the Personnel Manager, Imperial 
Chemical Industries Limited, Plastics Division, Bes- 
semer Road, Welwyn Garden City, Herts, quoting 
reference No. 5066/AA. 











First in 
CANADIAN 
TELECOMMUNICATION 


RESEARCH and 
DEVELOPMENT 


TELECOMMUNICATIONS 


Challenging and rewarding opportunities 
await high-calibre SCIENTISTS and 
ENGINEERS in our new and well- 
equipped Laboratories in the Capital city 
of Ottawa and our Engineering Head- 
quarters in Montreal. 


Our rapidly expanding interests in the field 
of Research and Development call for men 
of proven ability and extensive experience 
in SYSTEMS ANALYSIS, PLANNING AND 
DEVELOPMENT involving the circuitry of 
both equipment and components in Tele- 
phone switching utilising common control 
principles. Of particular interest would be 
those whose theoretical knowledge and 
operating experience extends to the appli- 
cation of solid state devices in switching 
systems. 


Inquiries will also be welcomed from those 
of an equivalent level of experience in 
TRANSMISSION, DATA, AUDIO-VIDEO 
and RADIO SYSTEMS. 


WE OFFER: 
® Attractive salaries 
® A stimulating creative atmosphere 
© Passage paid to Canada 
® Generous fringe benefits 


Further information available on request, local 
interviews arranged in the U.K. 


Write Air Mail to:— 


Northern Electric 
Company Limited 


Dept. 115 
P.O. Box 6123 


MONTREAL 25, QUEBEC, CANADA 
All replies treated in strictest confidence. 


Northern Electric— 
first in Telecommunications in Canada 
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APPLIED 


ELECTRONICS 


LABORATORIES 
* PORTSMOUTH 


ELECTRONIC ENGINEER 


We have a vacamcy in our Technical 
Services Group for an ELECTRONIC 
ENGINEER to work in.a section con- 
cerned with the design and development 
of laboratory measuring equipment and 
the provision of calibration facilities for a 
wide range of test equipment. We are 
looking for someone with development 
experience or knowledge of electrical stan- 
dards and precision measuring equipment. 
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Please apply in writing to the Per- 
sonnel Officer 





WESTLAND AIRCRAFT LIMITED 
SAUNDERS-ROE DIVISION 


have vacancies for 


ENGINEERS 


to work on the trials and further development of ‘‘Black Knight’ at 
High Down, Isle of Wight, and in Australia. 


Applicants, who should have experience in Guidance, Instrumentation 
or an allied field, together with enthusiasm and initiative, should forward 
details of their careers to date, quoting ref. E.E/98, to the 


Personne! Officer, 
Westland Aircraft Limited, 
Saunders-Roe Division, East Cowes, !.W. 











MIDLANDS ELECTRICITY BOARD 


Third Assistant Engineer (Communications) required in the Chief 
Engineer's Department at Headquarters. 


Duties will cover work associated with the design, development, 
operation and maintenance of wired and radio telephone communications 
and control systems, together with similar work on other associated 
electronic and light current equipment. Technical qualifications desirable. 
Salary within the range £1,285-£1,610 per annum, according to quali- 
fications and experience (N.J.B. Schedule ‘B’, Grade 6 BX). Super- 
annuable. 


Apply, by letter, within 14 days, stating age, experience, present 
position and salary, to The Secretary, Midlands Electricity 
Board, P.O. Box No. 8, Mucklow Hill, Halesowen, Nr. 
Birmingham. 

F. W. CATER, 


Secretary. 
28th September, 196/. 








DIGITAL CONTROL 


DEVELOPMENT AND SYSTEMS ENGINEERS 
AND 


DESIGN DRAUGHTSMEN 


An established Company of electrical control specialists in 
the West Midlands is originating new programmes employing 
semi-conductor techniques in digital engineering. Young 
teams will be formed providing special opportunities to join 
a project at the ground floor stage. Experience in semi- 
conductor or control engineering would be an advantage. 
Engineer candidates should be of Degree or Higher National 
Certificate standard. 

Geod salaries and removal assistance will be offered to men 
of ability. Weekend interviews can be arranged. 


Applicants should send brief particulars of age, quali- 
fications, experience and salary to Box No. W 5357. 














ELECTRONIC ENGINEERS 


Young Engineers of all grades required for 


interesting and remunerative positions. 


Apply in writing to: 


Watford Control Instruments Ltd., 
Riverside Road, Watford. 








COMMONWEALTH OF AUSTRALIA 


WEAPONS RESEARCH ESTABLISHMENT 


MISSILE ELECTRONICS 


The Department of Supply invite applications for the following vacancy 
at the Weapons Research Establishment, Salisbury, near Adelaide 


POSITION: HIGHER SCIENTIFIC OFFICER 
SALARY: £2,036-£2,296 (Australian Currency) 


DUTIES: To lead a small team undertaking research and development 
in the field of telemetry required in testing guided missiles 
The duties of the team include:—(a) Development of UHF Diversity 
receiving and low-noise amplifier techniques: (b) Coherent methods 
of detection: (c) Special magnetic tape recording systems: (d) 
Systems for data demodulation and de-multiplexing 


QUALIFICATIONS: An honours degree in electrical engineering or 
physics is desirable and experience in at least one of the above fields, 
and in leading a small research or development team, would be an 
advantage. 


TRAVEL: Under certain conditions, first class air/sea transport for the 
successful candid and dependants (wife and dependant children) 
will be provided by the Commonwealth. 


CONTRACT EMPLOYMENT: Consideration may be given to entering 
into an agreement for a three (3) or five (5) year contract of employ- 
ment in Australia. In this case the Commonwealth will bear the cost 
of removing the successful applicant's furniture and effects up to a 
maximum cost of £500 (Australian): £250 each way 





NOTE: Assistance will be given in obtaining married accommodation 


APPLICATIONS: Forms obtainable from Senior Representative 
(Av.128/7), Department of Suppl y, Australia House, Strand, London, 
W.C.2, with whom completed applications should be lodged as 
soon as possible. 
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SITUATIONS VACANT (Cont'd.) 





IMPERIAL CHEMICAL INDUSTRIES LTD. 
PLASTICS DIVISION 


require a JUNIOR PROGRAMMER for work on their 
“EMIDEC 1100” computer. The job will entail writing 
and testing programmes for accounting and other commer- 
cial procedures. 


Suitable candidates would be young men over 18 with “‘A”’ 
level mathematics. Full training in programming and operat- 
ing the electronic computer will be given. 


Excellent conditions of service include a 374 hour, five day 
week, a Pension Fund and a Profit Sharing Scheme. 


Apply briefly, quoting reference No. 5065AA, to the 
Personnel Manager, Imperial Chemical Industries 
Limited, Plastics Division, Bessemer Road, Welwyn 
Garden City, Herts. 

















“A complete library 
in two volumes...” 


KEMPE?’S vear-poox 
YEAR-BOOK 
Edited under the direction of the Editor of “The Engineer” 


1961 Edition price 87/6 (plus postage 2/6) 


from technical booksellers or direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, 
London, W.C.2 Telephone: CENtral 6565 





ease ELECTRONICS 


Vacancies ENG i hy EERS 


exist For = ASSISTANT ENGINEERS 
ELECTRONIC. DRAUGHTSMAN 
PROTOTYPE WIREMAN 


These vacancies have been created by the rapid expansion 
of a highly successful company, and offer excellent prospects 
for the right applicants. Keenness, initative, and ability 
will be well rewarded. 


Successful applicants will be engaged on the development 
of transistor control, computing, and transducer systems, 
used in unique data processing and industrial electronics 
applications. 


There is also a vacancy for a graduate Mechanical Engin- 
eer to work on the development of high speed mechanisms, 
and vacancies for draughtsmen, fitters and workshop staff, 
to back up a fast moving development team which is 
continually breaking new ground. 


Write to:— DR. W. P. L. WILBY, 
J. F. Crosfield Limited, 
Fortess Road, London, N.W.5. 
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and sheared. Sheets up to 10 ft x 4 ft in any thickness over yin 


thinner sizes 6 ft x 3 ft or 4 ft x2 ft 


Annealed strip for generator and transformer windings, etc , with 
square or rounded corners, or with rounded edges; Bolton’s specialize 

in the production, in suitable sizes ,of long jointless lengths 
weighing up to 18 cwt Hard-drawn and semi-hard-drawn strip in coils 
or in straight lengths; supplied in special tempers, to close tolerances, 


and on drums, when required. Foil down to 0.001 in. by 3 in. wide. 


NOVEMBER 1961 


Mrs 
H.C.COPPER 


STRIP, SHEET, TAPE & FOIL 


Plain and tinned; drawn, rolled, rolled and drawn, or rolled 


THOMAS BOLTON — 
& SONS LTD 
Head Office : Mersey Copper 
Works, Widnes, Lancashire. 
Tel.: Widnes 2022. 
London Office & Export Sales 
Department ; 
168 Regent Street, W.1. 

Tel.: REGent 6427. 


° 
avo ae 


BOLTON 
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a 

new 

U-V recorder 
trom 


goes two better! 


Only an expert designer could give you 

a multi-channel recorder with full remote control, 

an electronic timer, 10 paper speeds, 

instant trace records, 

pre-selected record length control... 

But now, N.E.P. go two better! 

Their new direct writing galvanometer recorder has— 


a grid line system which makes trace reading much easier. 
a built-in paper take-up with reverse facilities. 

These two advantages simplify and speed the 

reading of records. They are a significant addition 

to those standard N.E.P. features — 

snag-free design; first class circuitry; 

meticulous electronics engineering — 

in an outstanding new recorder. 


put electronics to work for everyone’s benefit 


New Electronic Products Limited 


A HONEYWELL AFFILIATE 


Makers of scientific, medical and industrial instruments 
Head Office and Works: 
360 Kennington Road London SEI! Reliance 5161 
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A.P.T. Electronic Industries Ltd. 
Abbey Panel & Sheet Metal Co. Lid. 
Adcola Products Ltd. 
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Alma Components Ltd. 
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Associated Electrical Industries Ltd. 
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Hydraulic Variable Speed Gears 


Positive hydraulic drives providing smooth stepless 
speed variation over a 27/1 range with sensitive 
accurate control at all output speeds. 

Carter Gears are made in eleven sizes suitable for 
variable speed drives from fractional up to forty 


horsepower. 


They will transmit a constant output 


torque throughout the entire range and may be 
used to accelerate a drive from zero r.p.m. up to 
the required running speed. 

Remote Electrical, Lever and Handwheel controls 
are available and speed control setting adjustments 
can be made with the drive running or stationary. 


To obtain copies of current technical 
publications on the eleven available sizes, 
please write to us quoting reference 66/. 


CARTER GEARS LIMITED. 
ns makers of Hydraulic Infinitely Variable Speed Gears 


Bradford 3. Yorkshire. England. Phone: Bradford 64378 
EE 39 284 for further details 
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Cambridge 


THERMAL GALVANOMETERS 


Alternating currents with frequencies 
up to 10 Mc/s can be measured with 
Cambridge thermal (i.e. vacuo-junction) 
galvanometers. They give true R.M.S. 
values and readings are unaffected by 
waveform irregularities. 


Four main types are available, as follows:— 


1. Thermal Milliameter, single range 
Obtainable with full scale deflection currents of from 
1.2 mA to 1,000 mA (frequency range: up to 10 Mc/s). 


2. Thermal Milliameter, R.F. (multi-range) ///ustrated 
Has six ranges. Maximum readings from 12 mA to 600 mA 
(frequency range: up to 10 Mc/s). 


3. Thermal Milliameter, multi-range 
Has six ranges. Maximum readings from 30 mA to 1,200 
mA (frequency range: up to 20 Kc/s). 


4. Thermal Voltmeter, multi-range 

(a) Has six ranges. Maximum readings from 1.2 volts to 
60 volts and internal resistances from 120 to 6,000 ohms 
(frequency range: up to 20 Kc/s). 

(b) As (a) above, except that all internal resistances and 
maximum readings are X 10. 


For further information write for 
list AN163. For future publications 


CAMBRIDGE INSTRUMENT COMPANY LIMITED 13 GROSVENOR PLACE LONDON, S.W.1 
EE 39 285 for further details 


Printed in Great Britain by The Press at Coombelands, Ltd., Addlestone, Surrey, for the Proprietors, Morgon Brothers (Publishers), Ltd., 28, Essex Street Strand, W.C.2. 
Registered for Transmission by Canadian Magazine Post. 
228/72 


1961 





ELECTRONIC ENGINEERING 228 NOVEMBER 





EE 39 003 for further details 


Ionisation, occurring in the voids left in the 

dielectric when the impregnant contracts, is a frequent cause 

of failure in capacitors subjected to predominantly A.C. 
conditions. Hunts type L69 ‘Moldseal’ tubulars employ a 

specially selected impregnant which remains liquid throughout 

the temperature range —30°C to + 70°C (AC) or to +85°C (DO), 
eliminating contraction voids entirely. Overlapped extended 

foil construction ensures extremely low self-inductance. 


L69 


MOLDSEAL TUBULARS 
FOR A.C. OPERATION 





TYPE L69 STANDARD RANGE 


Dimensions (inches) 





\Capacitance 


Microfarads List Number 


Length Diameter 
250 volts A.C. Working at 7 
350 volts D.C. Working at 

AB100 

ABI01 

AB102 

AB103 

AB104 

AB105 


300 volts A.C. Working at 7 

500 volts D.C. Working at 
AB106 
AB107 
AB108 
AB109 
AB110 
ABII1 
AB112 
AB113 

350 volts A.C. Working at 

600 volts D.C. Working at 


a] 
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REGISTERED TRADE MARK 


aN 


CAPACITORS 


THE TRADE MARK OF RELIASILITY 


A. H. HUNT 
(Capacitors) LTD 


Wandsworth, London S.W.18 
Telephone: VANdyke 6454 
Factories also in Essex, Surrey, Sussex 





0-005 
0-01 
0-025 
0-03 
0-05 
0-1 


0-25 


400 volts A.( 


ABI14 
ABI15 
AB116 
AB117 
ABI18 
ABI119 
AB120 
’. Working at 


750 volts D.C. Working at 


450 volts A.( 


AB123 
AB124 
AB125 
AB126 
AB127 
AB128 


’. Working at 70 


750 volts D.C. Working at 


AB129 
AB130 
ABI31 
AB132 
AB133 
AB134 
AB135 
AB136 
AB137 


sn) 
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A BRILLIANT NEW 


TKVA VOLTAGE STABILISER 





TYPE 


TS-1 


FAST 40 volts/sec correction speed 
ACCURATE better than +0-5% 
RELIABLE _ Transistorised control unit—no valves or relays 


The TS-1 is something entirely new in the field of frequency, load current (zero to full load) or load power 
A.C. voltage stabilisation. This light and compact factor. Indoor tropical rating is standard. Cabinet model 
1 kVA unit provides rapid, accurate and distortion- (readily adaptable for wall or chassis mounting) or rack 
less stabilisation over an input voltage range of model. 

25°. Alternative connection gives 2 kVA output Saad 2 

aa LAO, dais tai. PRICE—ONLY £69:°10 net 
Output is unaffected by variations in supply Rack Model £72-S net 


(€ Claude Myons itd. 


Sole U.K. representatives of the General Radio Company, U.S.A. 








76 OLDHALL STREET, LIVERPOOL 3, LANCS. TELEPHONE: CENtral 4641-2 
VALLEY WORKS, HODDESDON, HERTS. TELEPHONE: HODdesdon 3007-8-9 


CL 4B/EIA 
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